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Abstract of JP2001 1 55543 

PROBLEM TO BE SOLVED; To provide a paste composition inhibiting gelatinization, and superior in 
the storage stability. SOLUTION: In this paste composition prepared by mixing an organic binder 
including an organic high molecular compound having an acid functional group, and the inorganic 
powder including polyvalent metal or its compound, a compound having an amide structure is further 
included. An amide position in the compound having the amide structure exhibits a remarkably high 
bonding strength with the polyvalent metallic ion in comparison with the acid functional group (in 
particular, carboxyl group) of the organic binder, whereby the polyvalent metallic ion and the compound 
having the amide structure eluted into a solution part of the paste composition are reacted first, and 
inhibit the ionic crosslinking of an anion of the organic high molecular compound and the polyvalent 
metallic ion as well as the formation of its three-dimensional network, which inhibits the gelatinization. 
A photosensitive organic component is further preferably included for the patterning by lithographic 
technique. 
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ViX'%hZb<r>%m*k%^. 
[0 0 66] &*3» t7i7^/'J-yy-W^ 

5 -y? fc<0fi£»*££ttC fc**34 U\ cftfc Jo 
T. *?5v?^y-VS'-h£ffifflttiS^tftfc'f&C: 



m m<mM&&m$;mtoZm\.^ZbtfX' 

[006 7] Sfc, ZCOftmzffil-ty Z -y 7 yV-y 
is-bbLXte. (DWt7S77li*l:t|A' 

,j_ yi/ _ hs (2) fiBitt«:-fe55«y^»*k»<>f 

y-fci'-MKfclBBLTfc*, ®f4ft-te5$-y;/:/'J 
-yy-h. *fctt(3)BW*-fe5Sv^«*i:W« 

*4 y-fb ti7Z¥mwcDmm*zmiiixi%hi\?z 
A7>j-zi'-hmzimix%z>. mnfo*yi 'v7 

t>h. Z<D£o%m*<Dftftttth*y$;v7%iJkb 
LXli, fe%&ftco*y$»,??V-yy-h(OKib<7) 

■ty$v?mzmx'%z>. 

[0068] ZOfttylZfai^-Z hMl&mtzii*7 

$.v?7V-yi'-hntzib0)ZyV-i,zis£ti$>im 
tti><7)X-Zibti\f. Zkizmw&ftblX. GfttfV 

•?-^nimm$Z'kA,X'^xi>£\\ ;«ttt)fj7 

-blXli, ^'Jh^/UT^n-zk XVt'-)l>7'^y 

[0069] ioSMUfcffi*'*-;*. hmmttdi-ty 
Sv^/'J-yy-h <7)tztbCDX 7 U - CUt . ®7fettW 

[0070] .TOJ: 3 K«jj5SixfcjS*tt^-^ hfflE 

-ftuza^x h . y/HW+toizimzti. zoygfeft 
#ft±-t & b b h nz . 7 * h y y /5 7 -r mnzmh 

y&ittzmfcmnmmmt:. mttn&Mttf 

fW%W&TJm-t& £ b tfX'% h . 
[007 1] ©31614*75 •y^^y-yv— MC 

LT, 4HkttfcJ:l«HlHtClWifc-fe5S-y^/y-V 
is-h bt IZ btfX'% & bfiimz^ •fe7$-y^iy''J- 

y x- h * 1 7 * h y y ^7 7 -< tffiiz i. h 

[ 0 0 7 2 ] =5rfc, !®7tttWW^t(i. fl!**»4>4«ai 
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ivmmt ( 2 > %mt'x7 *j f t 

7/kf t K k «*tef«W>H;bi9>& y7>/«, ( 3 ) 
xtf* xft^^O#ai)S^tt^^B5k S>7 V )V3 fj Y 

~^h.m<nmmmt<r> : &L^ tut/ (4)77 
[0073] ztLt>0)oib. mzmiwit, mm 

X'hh. 

[0074] JJE»6ttW6«**t y 7-/* >J 

;proA-y h y T ? 'J W- b . Xf7V/l>77 V U- 

?yw— k 2-7iy^yXf;l/7;Ul/-h. V 
fy/l'T? 'J I/- h > -( ?f ;P77 'J k- b , h'J 

r^T^yi^-hs #7a77hy7?yu-k x 

Y^i/faS-lV? xS-lVTfVV-b. 1, 3-7"? 
y^-^T^yi/- k k 4-7*?yi< J :*-/k>* 

7?yu-k ^'x^uy^y 3-^x7? yw-k 

Tb^Xf-^y/y 3-/1^x7^ 'J U-K h'JX^-U 

)V& : J7? y u-h > roWMM^yf-^y a 

-;l^7?yU-K MJX (2-t HDifylf/1/) 

vyTyi^-bbyryyi-— k ih^ftKi^ 

-/kkyryyu-k rusiMfHfcb yyf-n-/P7- 
DVN-y h y r y y u~ h , row Wk^ y -fe y a- h y 

^xu^y h-^t h'o^s^yyry y u- k 
xh^Hb^y^xyxy h-;urh7T^y u-k 
f h5tHn7;l/7y;M^?yi'-h < ^yo^rS- 
/kX?yyv-k -fy^/kX^yi'-K 7«7'J 
;M y y y h „ h y xf - w y yy 3 -)WJ* y y y 

U— k Ifl/y/yn-^y7?7yi/-b, fh5 

xf-uyy^-^'^yy yu-k 1, 4-7'yy 

i^-zl^y y y 'J l<— k ^'xf-vyyy 3-;|/y7 

?;yu-h, 1, 6-'\*-tyi;*-/i : J*?7Vi> 
-k *^y?-/k/y3-/ui;yyy yv-k 1. 
3-7^yyy3-A-y'y yyyi-— k xh^fv-ft: 

b"X7x;-My^^;y W—k b yyf-n-yPT 

DA-y h y y y y y us *«jt{f feii*. 

[00 7 53 *fc, *7^W£43HkLT«. 
/k ^yVW yxfju-f^. <y x /M y^f V7f-;P 
x~f/k ^y/^fWvrot^x-f/K ^yV7 

;k 4-^yyM^-4' -^fiky'7i-;W7r 

-f k <yx/wy**f-;u^?->k 2-n-7h=*fv— 



4-v'yf-^7$y / <yyx-k 2-?aaf-:*dr-9- 
yhy, 2, 4-y'xfmJftyhy> 2, 4-x 

<iV7u\Z)Vtt**)ryYy. AVTuViVtt^y 
by. 2-^y^7$yx^w^yy*x-k P -y 
y ^/U7 5 y £A#»xf-/k p - f-^7 S / *A 
#IMV7$;k 3. 3' -y7f;k4->h^fy'< 

yy'7xyy. 2, A-Vt+M-wt* by. 1- 

(4-Ffy/l'7xx;H -2-h Ho^fx-2-yf- 

/i/rDA'y- 1 - ty, 2, 2-x'yhdf^-i, 2- 
y'7i^n^y- 1 -#y, t Ha4f^>-?oA t df j/ 
;k7ix;^hy, 2-tWy- 2-*?7k-l- 
7i-;U7aA*y- 1 -jfy, i-[4- (2-th'n 
jfyxhJf^) -7x-/i/] -2-t Hndf^-2-y 
f^-i-roA-y-i-^y, 2-y^-i- [4 
- (yf-zM-*) 7i-;H -2-^7* yyro^ 
y-i-^y. ^f;Ky/'f;i'7t;M-t> > 1-7 
i-^-U 2-7-avN'yx7ry-2- (o-iKy 
MVX-lV) **y&. 2-<y ; J)U-2-> ! *1-)l7 

sy-i- (4- ; t;P7*yy7xx;k) - 1 -7?/ 
y, fx (2, 6-x'y hdf^yyM^) -2. 4, 
4-b y y f-/i- / <yf-/i'7^7.7 -< y^^^A fx 

(2, 4. 6-hyyf7KyV-f;u) 7x-;i-7*x 
7 ^ y**iM HtKf'Wf <>M. 

[00 76] *fc s icoJMBfcffi&^-^bffl^+O 

y fc «i-t 5 s -y ^ / y - y i/- b otuhn 
ffla^tc^Wx;p*S:*ti>r^yy^*»^«£ 
a. Xft&KtoU yyt tx^mx-h 0 . nvti y 

X 5 7?/y-yy- KOSflWIffl** 

St*?* 3 £ k ^t-^ s k k t> ic » mtmnvmt 
x\ x mmb'W-yfU 7*-/pffljta?L*»« 

[ 0 0 7 7 ] ^tj. twwm «J«fc*^d« 
J: 6 rx * y k j§$*k:i§a} t T < 5 

m-i*yttf4*ymmt. swjt^bv-rtfm&L 

%mzttLx7$ bffimttifc'&hz-tijZitx , z 
<k¥m\& itmzmix'* h £ k <o*«i* * v\ 
[0078] WBt^/PW^i^iSr^rrs y 

^kxJf. ^«*^^ySkxf-uytt 

[0079] ±a^fiSfP*;^yKk LT(i, T7 'J 

/us, y^^y/ns, vwys, y?>m. f-/p» 

[0080] ffe^-, xf-pytt^ttWft^ftk LTti, 

r ? y ;i^Ky 7 9 y /nsx^^cor y y ;u®x 
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[ o o 8 1 1 ttz. r? vivmm&mi. arcox o 
wmwtma&isi: mx itzi> <ox-h ->x v ^. 
(i)T? »>vjk&nii^ti&<n*i)v#* t s)\>&£. 

[00 82] £tz. ^<OfgHJJCI£S^-Xki&&^££ 
ti-b 7 S -y 7 ^ U - V a'- b COtltbcOX 5 U - t*J ^ 

$6 WW*. Si 3nB, C^fWHcffi***- 

^hiiaftlifcttX^'J-KtJV^. 7 5FHHt*J*o 

wet. y/wwiJbi-jSWiBffiihSix** 4 . 

[0 0 831 Jjatytf-JMfc&ftfcl/Ctt. 
j-)VT)V?~)V^ 2—*fh)V7)V3—)V. /-tV7)V 
r^7^3— ;K 1 -^f-^^^a^-^/ 
-/k Mi^^v-^o^Hfy-;!^, xf-uy/ya 
-/Ry7tf-h, ^'xf-uy/y 3-/1^77?-^ 
x-fvk yxfi/y/U 3-;wyif;n-f^, 
>-'xf-l^y^ll3-;U ; EyA.dr>-^x— f/k yifU 
y/ij3-M7^f;n-f;K x'xf-uyj/y a- 
/l^/^/kx-T/k yxfl/y/'J n-;^/ fx 
/Wx-r/k i^rotvy^D n-yi^ty^f-rtx-r 
;k yrntl/y/'J a-zl't/xf ;H-f/k /7 
ntvy?"'j a-/k*:./7>/Px-T;k xf-vy^y 
3-;N , /7S;n-f;i'. xf-uy^y a-tvy x- 

/H-r'k xf 3-;Kyx>x-fyK h 

•J 7 f-;l//sdf-t / -;K f - I- 7 b k* a 7 /W7 y ;W7^3 
-/k y-UV-zk ?L|g7>;k ^yyW3-/K 
h KD^vxf-/kT? yi— K 7x*f-/k7/k3- 
/k >;^7b7?y-;k hKnJfyXf;W^7'J 
t Fndr^xf-^f^^i/'y, v-y-aM^y" 
yjj-Jf^, th'n^^ h#v7y/^y-fe*y, tH 
pdf hdf if<yXTHrft k t Kodf^^h* 
^5y>, tKaJfy/oW-h^k tFu*i>7 
-fek77 ky, h Ho^f>"<yX7^rt b\ bh'DJf 
y7*H7i/y, tKDdr^yV-f S^V-;K 7 
x-/y7x/-/k tkn*x£,ft#lk h HoJfy^ 

yV7x/y, <yvMy. ^-/k tk'n^/k 



^f/ktny, tKn*W7hx«L tHadf^77 
k^/y. b Ko^f y y/^M^y^/W^y'f 5 
k\ tk*o*x7xX/Utflg. tb'udfv7xx;w/y 
yy, t k'o^i^yVM 5 k\ t k'n^v-tfA'y yf? 
W^yf/l'/'ja-^xxf/k t Fn^v-7Dt5f 
7x/y. hHDdfv-Xf-7yyl!, tpn^y;ii< 

t HD^fyb/N^i, ^y^xyxy k- 

/kx7? y W-k^/XTTl/- k&kaW£>tll>. 
[00 84 1 iOSflBCffi-^-^bffllRftifc 

{i^7y-tfcv>T. s$>fc**WBm:£tt<o7x* 
mihz\tifx'%h. zcr>wmz^i^-x hmsfflut 

fciix? 'J vc, 7iVmmZ8n<t£®K0itb 
DC. 7x*y«j|HtfljJf*liPi.Jt«^fc:tJ^Tfc. 7* 

7SH«BS*l^Xk^**JlliftifcC«J:D. **Mt£ 

[0085] JJE7X;fyi8«ttft»i, ¥*9fig0 . 
0 l-SO^m^fiTt'^SClt^aiLV^ i<0± 

o %ftmGi-z>mz=?x'hi t . r-xvmv&mv. 

ZktfX'ZZ. 

[0 086] 4fc. 7x^y©*tt!(4o«(i, unrn^? 
J^ffWKK'pcoJBJIRSr i: 6 fc <0f * r>T *> i v ^. 

[0 087] i^liM^i: LT(i. A-f Hn#j^ 
7A*?-f K A^f FaW-lk yyiy/^- 1 ) 

a s ^m^rry^ym^wmt'hh. 

[0 0 88] tiz. SiSiif!: LTlis 7-*V?m 

'm'smzm.^hzk.ifiX'*, utta. ( 1 ) ^*t- 

?yoxhy;Ptcofta^#Sr©*C> 1®. 2», 3 
R*fcli4«75>'«*-f*yaMafcbT#AU:t> 
<7), (2) h>J trx^y-fe'yfc, T9Vl"-Y* *9 
7V\s-Y& tzl.tr '9 'J ox h y ^fc c0«M^#:$:fl# 
lfi. 2». 3a4feli4a75/St-f3!-yS3ft 
mtlxmAltzhcD, (3) hy^f-o-;l^7oAy 
hVX99V)l<®znX7->\'t. 7?VU-h. X99V 
V-Yttz\i79 yoxhy/i/tcoftfi^flttfMlcfcs 
IS. 2A. 3ft*feJ44«75>'**>f*y3fflyiti: 
UTSAL/ctw. tsiV (4) x^wyy'yn-^i/' 
^??y;H?x^r^t. 7?yu-b, ^y-yw- 
h*^{i7?yaxhy;Wfcc7)ft«-&ftSr#ftfc. 1 
R. 2R. 3«*fctt4a7$>'S*>f:*yXJ»£fcL 

[0 089] 4fc, i«0«BJfcffi4^-XbaySfljifc 

{4X7 y-t«v»T. § A>cf-^ vmztoi&zttfx- 

* 4. icOJWffcffi*'*-* hffl)t1%t^liX7 y-c 



ial h z b tc i 0 . R6±T'§ l> J8H£?ISSWc 

S*f 6C:k#T'#, ^HxOK^-xhiffij£ft2£ 
teXyV-WkhZbifX'**,. 

[0090] ±m+9 vmcottm. mm^-x h 
mmttzizzyv-kmzttiT. mi<&. o. 
ooi~3oa*%. ±*)ttii<it. o. l-ioa 

fi%k$*U>. 0. 0 0 1g*%*)lT-liy/Wt£+# 

^^w]tl>cfc* ^ sslT'^> , ?, aw, 3om»%£jg;i 

[009 1] f-^VfflfcLTtt. HRfc. r *»?fi 

[0092] rmft-yu±-mm±M) ttx&. 
[0093] ttz. ry\s±-m®±mi tixit. 

[0094] rn^sn • • »ftffijhM j k LT 

7577-74 HkiS^mtr'Jxxr^otg. ftgg^'j 
rsyrv^f Fk uyfficosi, Wtmxv7-?A v 

UKOTv-f F7S >«*£ttffl"C&*. 
[ 0 0 9 5 ] , ioaMJHcffi***-* Kfflj£tt*fc 

itxyv-ut. mizmcx. zuz, m^m±mm 
<mm?m. mm±m. mm. mm. mm\. #® 
mm. mm®w.mz. ms.. mwixtx^\ 

[00 96] ZVfflMzfoh^-xbi&fmitiSix? 
V -tt . 9 5 v ^»s»<oig»« *^1EIII* 

^of- 7 rgi5 n D H k v^fcs * <amma&W£ti*z 
tbizm^&zttfX'Z. xn&mizu. +^7ny+ 

^ VCO (Voltage Controlled Oscillator )^PL 
L (Phase Locked Loop ) ^CDiWSl^ x'i-/H?l 
•te95 E«*iBi»*Wfrr4fc«>tfflV^ 

[ o o 9 7 ] zcD^mzm^-z bmiffl&tf. 

-yfrnmtwmz-o^x . i. r )M#Mi l z$m-t&. 
[0098] zcDftwizi&h^-xhmfimz . x9v 
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(f. ?ftw<w*?-y*hr,x'<.-x\-mmfc$hzi 
[0099] znork. ^/tit^-x vmimmti 

b. Zix*. x?V-yffimm, xVya-bmoU 

mz£r,x. aa<oas*±tj«BL, zti&w&iti 
m. mt-mt&zbizx*). i-xbrnizntx. 
$m<DX9 v-y$iM&x'mt>ti%\,\ tit m 

*f>f -j 5 0 ju miilT k V > ofcfBB^* - 4*. £ 
i k#T'§ 4. =Sr*J, x»«0«6*«i. UttWKJi. 4 0 
- 1 0 0 'C . 1 0 #~ 2 ^^c0^frTlT^^il§ . 
[0 100] U^'oT, Jtki.tr, -t^S-y^U- 

i xmz. i^coxoiz. mwww-ymWLL. i 
frh\k. mmv®sm*mz t\z±~>x mxm 

<7)l o ItKFfm&W&th Z k trt* h . 
[0101] Z<M%&. ^Uxf-pyrU7^U-h 
(pet) 7^;^^<o5fif»±t. fm<ntw-y* 

tot. C<»)«!Bfcflk*^-^h«Wafc*ft4'tSik 
CctoT. ^-xMR^»)SLfc», Zffy*.-xvm 

*7$-v9 ?v-yis- h±izmw?i- h nmttm® $ 

[ 0 1 0 2 ] 4fc, d099em(cff&^-> hffi«»fcJ: 

\iz-ttm^\ 

[0103] zcox o iz. js^tt^-x y-mim 
ttx. za^mzm^-xhsmm^tui^ 7 

\ v Tmm? yry+rwmmm •/ Tvmmmm 

f [0 1 04 3 i<0^t^S'<-Xhffl^^tJ:S^- 
xhMSr^JS^SJtyx^MaiL-Jt-b^S-y^^'J-y^ 

i ifzxvv -z>--bmzimuzi>wxfo r ) . 

mtX. ZhlzifyXifliJtiZm&LXii^Xi,^. 
[0 1 0 53 -bifcO-fe 9 5 v^«*kLTtt. ^kt 
t*\ Al, 0 3 Us<0ie«tt-b9S^^«*. BaTiO 
3 5$7?S*,- -/ ^;«48 7 x 9 -f 

h, x-y^Bffifl7x94 h^c07x7-^ 
Ru0 2 . Pb 2 Ru 2 0 7 . Bi 2 Ru 2 0 7 . Mn 

• c o • n i <nmismvmcr>mw&*i 7S7? m. 
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^hZttfX'Zl. 

[oi 06] ttc. mi-&2m±yiv7m®(ow& 
onja*ftt=ov^off t t^mmmmi . m i &#£i 

[OlO8]01C^*«-fc?5«y?*Kltt. 
ft/12. 3. 4. 5. 6*iJ:tf7kfiWfW18iiiJ:tf9 
k£ffijU«««3t£Wl/0^. 9 WSL 

His ifc. «-«OI*rtWM(cill0fiJ:VA>f7*-^ 

1 2 £ fl-UffiKl^jfc LT V ^ . 

[0109] ±»Lfcrt*HMMRl 08J:tfAM7*- 

1 OrtSPtH. ^yfytifC, n-fyi^PU 7.h 

[ 0 1 1 0 ] . #«-fe7 5 7 1 <0-77±B± 

ictt. ^••/rnyfy^^^-'/rgpfli 3, 
*14. c 1 smtjWRJt^rs 1 ). 
ut. #j&o*mi»hwsi 2tjj;ty ? v^r*-/ws*i i 

[0111] :cO»7S -y^affilli. fcktfcTs 

i5W> * 3 te LT«a*4 ■! k #t-& h . 
1 0 1 1 2 ] 4T. #5X»*i$J:tf-fc5 5 -y 

w v^k . r s H«a*»ofl:^ 

ft k &3te"t6 ilktioT. SBfcttfctf* LfclttW* 

. Httfc LT . JSJttt*ft4 LfcBWtt: 7?7^/ 
•J-y^-hyl*5'J-£P!?-f&. 

[0 1 1 3] &^X\ '&htifz&XyV 

u-vmmzx-oxis-hmzfmi. 5o~i5o*c 

[ 0 1 1 4 ] »IUT\ i^«t-5tC^jS$*l)t#-fe5 5>y 
7 7'V-Vi'-h<r>®'£.cr>h<n<7)±.\ l z, ayf/tSf 
C*3-f>l/^L^£«iSrSfcftOi^PWm 0 k 

[0 115] ifc. v is- VCDftfe 



wc. Twvmmmzimmmzftz^x^g 

mzmk-t&ZtlzXiX. aM7*-/HBBjI7L£ 
IWtUfett. AM 7*wWBS3I7Lfc3«*^-.* b £5E 
fttS-Ik^ff^fcixS. 

[0116] fcvvc, rtflBSfMR 1 0 &iV/*1Ht>i 

>f7*-/wi*i lawtMifc-wsv^y-i'i' 
[ o 1 1 7 ] kvvt. mnM« i2*, »s<w- 

[ 0 1 1 8 ] ±a Lfc#JI-fe 5 S -y 1 OSit^a 

mfc*7$>y7?'V-> : s-ht l zX-oXBl8,Ztl. * 

5 5 >y ? / 'J - V is- V IZ i. i TMS 
tl&ZttfXZh. 

[0 119] Uzifi-oX, :^»12-75rW 
CSWfMI8*Jj:tf 9C*»V^T, M^aM 7*-/l« 
#11*. ft£^ < . «* t»JS-f & i k I. . 

[0120] t %b%. znmuzm&mftft-t? s -y 

7 ^ y - y x- b C J; fUf . y;Hb t <k & ^B^W^JS 

Bt&fflHtt*«*WWLT, rtSBiftcRlOOfeA 
cD»ft^-X MRSrWflrafcJpjjET* 5 k k i fc. tek 
itf. Iffffil 5 0/im*«. »CBg5 0jumJ3lTkV^ 
ofcffiftf«»SrA>f 7*-y^«i?L*K»«t»J* 

•c**. zyv-mm,fttfi$-izttmtix 
^h<ox\ mmm, tmn^>mmx'h^xw&.^ 
wxtdrnwrn hmzmmwm 8 a x v 9 1 -t 

.hZbtfX'Zh. 
[0121] ^Ofcft, Vkhixtzm^y^ «/9W6Ll 

iza^x. »mfrr>mmmzftumwmi o&iwt 
4 T*->vmte 1 iwisO %mm&mm t z t & 
s k k tt, mtMmm^mmm&zmmt 

[ 0 1 2 2 ] ±i&<r)mmmz&^xiz. m» 
m2-itcW\,zffi%wmsb£V9*ftmhtz>t) 
iz. io»!Bcffi*«attt-fe9 5 -y^^y-y^-N* 

3Ktt-fe5S •y^/y-Vv'-bk L. flCyjttJgjlfitt*^ 
L^r^-b 5 5 -y 9 ?'V -> ~s- V T'^Jjic LX t> J; v\ 
[0 123] *fc. ia^i^^JI-fe^S-y^SSO 
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X. 3 4)in?L(DJy?7 7>Z$:£t)&<tlZt 
tfXZb. 

[0 124] ifc. ±Mltz$m-t7$"/7mLlcr>m 

mmza^x. ftmmmi onwftmmi 2 

±izm®.-ttui, zcv^-xhmzx^x. m*yi 

mmza^x. zm*? $ ■/ ?mLie>$mfc. z\<m 

ttmizx-ix. f>nmws?->$:i>r>xmfctiui. 
zn^-xmizxix. Kumftrn 2^ihix 

[0125] 4fc, ±»L^J;o^«-fe7 5 7 7a^ 

•mzhmmzzttfxzh. 
[01 26] ttz. %m*7$-v7m.£?dim®® 
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(54) PASTE COMPOSITION, ELECTRONIC PARTS AND CERAMIC GREEN SHEET AND 
% METHOD OF MANUFACTURING MULTILAYER CERAMIC BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a paste composition inhibiting gelatinization, and 
superior in the storage stability. 

SOLUTION: In this paste composition prepared by mixing an organic binder including an 
organic high molecular compound having an acid functional group, and the inorganic powder 
including polyvalent metal or its compound, a compound having an amide structure is further 
included. An amide position in the compound having the amide structure exhibits a 
remarkably high bonding strength with the polyvalent metallic ion in comparison with the acid 
functional group (in particular, carboxyl group) of the organic binder, whereby the polyvalent 
metallic ion and the compound having the amide structure eluted into a solution part of the 
paste composition are reacted first, and inhibit the ionic crosslinking of an anion of the organic 
high molecular compound and the polyvalent metallic ion as well as the formation of its three- 
dimensional network, which inhibits the gelatinization. A photosensitive organic component is 
further preferably included for the patterning by lithographic technique. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A paste composition comprising: 

An organic binder containing an organic polymer compound which has an acidic functional 
group. 

Inorganic powder containing polyvalent metal or its compound. 
A compound with amide structure. 

[Claim 2]The paste composition according to claim 1 whose compound with said amide 
structure is a monoamide compound. 

[Claim 3]The paste composition according to claim 1 or 2 whose compound with said amide 
structure is fatty acid amide. 

[Claim 4]The paste composition according to claim 3 whose compound with said amide 
structure is saturated fatty acid amide. 

[Claim 5]The paste composition according to any one of claims 1 to 4 which contains a 
compound with said amide structure in the paste composition concerned 0.03 % of the weight - 
0.5% of the weight. 

[Claim 6]The paste composition according to any one of claims 1 to 5 which furthermore 
contains a photosensitive organic component. 

[Claim 7]The paste composition according to any one of claims 1 to 6 which is an acrylic 
copolymer in which an organic polymer compound which has said acidic functional group has 
a carboxyl group in a side chain. 

[Claim 8]The paste composition according to any one of claims 1 to 7 which is a mixture of 
conductive metal powder or conductive metal powder, and glass powder in which said 
inorganic powder contains polyvalent metal or its compound. 

[Claim 9]The paste composition according to claim 8 which is the powder containing at least 
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one sort as which said conductive metal powder is chosen from a group which consists of gold, 

silver, copper, platinum, aluminum, palladium, nickel, molybdenum, and tungsten. 

[Claim 10]The paste composition according to any one of claims 1 to 7 which is glass powder 

and/or the end of ceramic powder said inorganic powder contains polyvalent metal or its 

compound. 

[Claim 11]The paste composition according to any one of claims 1 to 10 which furthermore 
contains a mono- ol compound. 

[Claim 12]The paste composition according to any one of claims 1 to 11 containing an anion 
adsorptivity substance which has the character to adsorb an anion of said organic polymer 
compound furthermore. 

[Claim 13]The paste composition according to any one of claims 1 to 12 which furthermore 

contains a CHIKUSO agent. 

[Claim 14]Electronic parts comprising: 

A base. 

A functional material film obtained by giving the paste composition according to any one of 
claims 1 to 13 on said base, and subsequently calcinating it. 

[Claim 15]Electronic parts comprising: 
A base. 

A functional material film which gave the paste composition according to claim 6 on said base, 
patterned it using photolithography technique, and was obtained by subsequently calcinating. 

[Claim 16]Electronic parts provided with a layer obtained by calcinating the paste composition 
according to any one of claims 1 to 13. 

[Claim 17]A ceramic green sheet obtained by fabricating a slurry characterized by comprising 
the following to a sheet shaped. 

An organic binder containing an organic polymer compound which has an acidic functional 
group. 

The end of ceramic powder and/or glass powder containing polyvalent metal. 
A compound with amide structure. 

[Claim 18]The ceramic green sheet according to claim 17 whose compound with said amide 
structure is a monoamide compound. 

[Claim 19]The ceramic green sheet according to claim 17 or 18 whose compound with said 
amide structure is fatty acid amide. 

[Claim 20]The ceramic green sheet according to claim 19 whose compound with said amide 
structure is saturated fatty acid amide. 
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[Claim 21]The ceramic green sheet according to any one of claims 17 to 20 which contains a 
compound with said amide structure in said slurry 0.03 % of the weight - 0.5% of the weight. 
[Claim 22]The ceramic green sheet according to any one of claims 17 to 21 which is an acrylic 
copolymer in which an organic polymer compound which has said acidic functional group has 
a carboxyl group in a side chain. 

[Claim 23]Said end of ceramic powder, and/or glass powder, Boron, barium, magnesium, 
aluminum, calcium, lead, The ceramic green sheet according to any one of claims 17 to 22 
containing at least one sort of polyvalent metal chosen from a group which consists of bismuth, 
copper, zinc, a zirconium, niobium, chromium, strontium, and titanium, and/or its oxide. 
[Claim 24]The ceramic green sheet according to any one of claims 17 to 23 in which said slurry 
contains a photosensitive organic component further. 

[Claim 25]The ceramic green sheet according to any one of claims 17 to 24 in which said slurry 
contains a mono- ol compound further. 

[Claim 26]The ceramic green sheet according to any one of claims 17 to 25 in which said slurry 
contains an anion adsorptivity substance which has the character to adsorb an anion of said 
organic polymer compound further. 

[Claim 27]The ceramic green sheet according to any one of claims 17 to 26 in which said slurry 
contains a CHIKUSO agent further. 

[Claim 28]Electronic parts provided with a ceramic layer which calcinates the ceramic green 
sheet according to any one of claims 17 to 27. 

[Claim 29]A manufacturing method of a multilayered ceramic substrate characterized by 
comprising the following. 

A process of preparing two or more ceramic green sheets according to any one of claims 17 to 
27. 

A process of providing a breakthrough in a specific thing of said ceramic green sheet. 
A process of forming a viahole conductor by giving conductive paste in said breakthrough. 
A process of forming a conductor film by giving conductive paste on said ceramic green sheet 
so that it may be connected to said viahole conductor, A process of producing a raw layered 
product by laminating said two or more ceramic green sheets containing said ceramic green 
sheet in which said viahole conductor was formed, and a process of calcinating said raw 
layered product. 

[Claim 30]A manufacturing method of a multilayered ceramic substrate characterized by 
comprising the following. 

A process of preparing two or more ceramic green sheets according to claim 24. 

A process of using photolithography technique for a specific thing of said ceramic green sheet, 

and providing a breakthrough. 
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A process of forming a viahole conductor by giving conductive paste in said breakthrough. 
A process of forming a conductor film by giving conductive paste on said ceramic green sheet 
so that it may be connected to said viahole conductor, A process of producing a raw layered 
product by laminating said two or more ceramic green sheets containing said ceramic green 
sheet in which said viahole conductor was formed, and a process of calcinating said raw 
layered product. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]ln this invention, it is related with the paste composition and ceramic 
green sheet containing inorganic powder, the electronic parts manufactured using these, and 
the manufacturing method of a multilayered ceramic substrate. 

Therefore, it is related with the improvement for controlling the gelling in the slurry for obtaining 
a paste composition or a ceramic green sheet especially. 

[0002] 

[Description of the Prior Art]ln the circuit board built in in electronic equipment, such as 
portable terminal equipment and a computer, in order to demonstrate the function as the circuit 
board, it is necessary to form wiring conductors patterned into the substrate, such as a 
conductor film and a viahole conductor. And if it is in recent years, it is called for with the 
densification and high-speed-signal-izing of high frequency electronic equipment that wiring 
conductors, such as a conductor film in the circuit board with which these electronic equipment 
is equipped, and a viahole conductor, are detailed and highly precise. 

[0003]ln order to form a conductor film in a high frequency electronic component like the circuit 
board with which the high frequency electronic equipment mentioned above is equipped, After 
having a desired pattern, giving this on an insulating base using the conductive paste which 
mixed the organic vehicle which generally consists of the conductive metal powder, organic 
binder, and organic solvent which consist of polyvalent metal, such as iron or copper, and 
drying subsequently, the method of calcinating is used. 

[0004]although it usually comes out that formation of the patterned conductor film is based on 
screen printing here, even if it is going to make narrower that wiring width and the pitch 
between wiring in the case of the conductor film formed by this method, it is a limit which is set 
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to about 50 micrometers. 

[0005]On the other hand, the formation method of the detailed thick film wiring by the 
photolithography technique which used photosensitive conductive paste is proposed by JP,5- 
287221, A and JP, 8-2271 53,A. The acrylic copolymer which has a carboxyl group and an 
ethylene nature unsaturation group in conductive metal powder and a side chain in this 
method, After applying the photosensitive conductive paste which consists of a photoactive 
compound, a photopolymerization initiator, etc. on an insulating base and drying this, 
patterning based on photolithography technique is performed. 

[0006]A viahole conductor on the other hand, by generally printing the insulating-material- 
paste constituent which mixes insulating inorganic powder, such as glass, via a predetermined 
screen mask in an organic vehicle, After forming the insulating-material-paste film in which the 
breakthrough for viaholes was formed, it is filled up with a conductive paste constituent in the 
breakthrough for viaholes, and is formed by the method of calcinating this. 
[0007]However, in an above-mentioned method, a limit makes the breakthrough for viaholes 
200 micrometers in diameter at most by a blot, a blur, etc. by screen-stencil. 
[0008]On the other hand, the method of forming the detailed breakthrough for viaholes with 
photolithography technique is proposed by JP,6-283846,A using the photosensitive paste 
composition produced by mixing a photosensitive organic component further to an insulating- 
material-paste constituent. 

[0009]lt is effective to wire this with high density more, in order to become highly efficient, 
multi-functionalization, densification, and also about the multilayered ceramic substrate 
represented by the substrate for high frequency modules, and the substrate for hybrid ICs. And 
if it is especially in a multilayered ceramic substrate, it is also more effective to build in a highly 
precise passive component in a multilayered ceramic substrate because of multi- 
functionalization, densification, and highly-efficient-izing. 

[0010]The method for manufacturing the multilayered ceramic substrate which builds in a 
passive component as mentioned above is indicated, for example to JP,9-92983,A. In order to 
manufacture the multilayered ceramic substrate which built in passive components, such as an 
inductor and a capacitor, in this gazette, The method of forming an inductor and a capacitor in 
the inside of a multilayered ceramic substrate selectively is indicated using two or more kinds 
of ceramic green sheets which have various characteristics, such as insulation, a dielectric, 
and magnetism, respectively. 

[001 1]A detailed viahole conductor must be provided in the ceramic green sheet mentioned 
above for multi-functionalization of a multilayered ceramic substrate, densification, and highly- 
efficient-izing if needed. As a method of forming a breakthrough, in order to provide a viahole 
conductor in a ceramic green sheet, the method of piercing with a metallic mold from the 
former is common. 
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[001 2] However, in order to dynamic process it into a ceramic green sheet in how to pierce ****, 
applying it, even if it is going to make a breakthrough into a byway more, it is a limit which is 
set to about 100 micrometers in diameter at most. 

[0013]On the other hand, the formation method of the breakthrough for viaholes by 
photolithography technique is indicated by JP,10-279364,A as a method of forming the 
breakthrough for a more detailed viahole, for example. This method fabricates the 
photosensitive slurry which mixes a photopolymer and the end of ceramic powder to a sheet 
shaped, and produces a photosensitive ceramic green sheet, After exposing using active light, 
such as ultraviolet radiation, via a photo mask to this, the detailed breakthrough for viaholes is 
formed through the process of performing a development. 
[0014] 

[Problem(s) to be Solved by the lnvention]ln recent years, in the photolithography technique 
using photosensitive paste or a photosensitive slurry, it is desired from consideration of 
environment for the development by water or an alkaline aqueous solution to be possible. 
[0015]Therefore, in photosensitive paste or a photosensitive slurry, the organic binder 
containing the organic polymer compound which introduced into the side chain acidic 
functional groups with the character which separates a proton, such as a carboxyl group and 
hydroxy I, is used. 

[0016]However, in order to prepare photosensitive paste or a photosensitive slurry, If the 
powder containing the polyvalent metal in glass powder, the end of ceramic powder, etc. or the 
oxide of those is added to the organic binder containing the organic polymer compound which 
has the above acidic functional groups, When the polyvalent metal ion eluted from such 
powder and the anion of the organic polymer compound generated after proton isolation 
carried out ion bridge construction and formed a three-dimensional network, it became clear 
that gelling occurred. 

[0017]Thus, the uneven paste or slurry which gelling produced makes difficult spreading for 
which processability has a proper pattern low therefore, sheet forming in uniform thickness, 
formation of a still more detailed breakthrough, etc. The problem that the development to the 
applied photosensitive paste film becomes unstable is also caused. If it is going to produce 
electronic parts, such as a ceramic substrate, using the ceramic green sheet fabricated with 
the uneven slurry, only electronic parts, such as a weak ceramic substrate, will be dynamically 
obtained as a result for the reasons of a crack entering at the time of the calcination. 
[0018]For example by JP,9-218509,A, as a method of preventing gelling, the Lynn content 
compounds, such as phosphoric acid, In JP,9-218508,A, making photosensitive paste contain 
the organic compound which has carboxyl groups, such as acetic acid, for a compound with 
azole structures, such as benzotriazol, by JP,9-222723,A as a gelling depressant, respectively 
is indicated. 
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[0019]However, in order that these methods may only lengthen time until photosensitive paste 
gels a little, the practical difficulty of photosensitive paste is not canceled substantially. 
[0020]ln JP,10-171107,A, it is supposed as an organic solvent that gelling can be prevented by 
using 3-methyl-3-methoxybutanol. However, since the boiling point of 3-methyl-3- 
methoxybutanol is as low as 174 **, when drying the photosensitive paste after spreading, an 
organic solvent ingredient evaporates thoroughly, and the effect of the prevention from gelling 
of it is lost. As a result, a phenomenon which resembled gelling also in the paste of dryness, 
i.e., the phenomenon in which the three-dimensional network by ion bridge construction is 
formed, and a substantial molecular weight becomes high, may happen, and the problem of** 
that an unexposed part stops eluting to a developing solution may arise. 
[0021]Although various problems mentioned above are peculiar to photosensitive paste or a 
photosensitive slurry about the some, If a problem peculiar to such photosensitivity is removed, 
it is applied to a slurry a paste or at large at large [ containing the organic binder containing the 
organic polymer compound which has an acidic functional group ]. 
[0022]Then, the purpose of this invention is to solve the problem mentioned above. 
[0023]The more specific purpose of this invention is to provide the paste composition which 
adhesion power with a base was high, could form the layer which has detailed functional 
material film like a conductor film or viahole conductor of a thick film, controlled gelling further, 
and was excellent in preservation stability. 

[0024]Other more specific purposes of this invention are to provide electronic parts provided 
with the functional material film or layer formed using the above paste compositions like the 
circuit board. 

[0025]The more specific purpose of further others of this invention is to provide the ceramic 
green sheet which controlled gelling of the slurry and was excellent in homogeneity and 
processability. 

[0026]The more specific purpose of further others of this invention is a thing which is 
constituted using the above ceramic green sheets and which are going to provide electronic 
parts like a strong ceramic substrate dynamically. 

[0027]The more specific purpose of further others of this invention is to provide the 
manufacturing method of a multilayered ceramic substrate with which it carried out using the 
above ceramic green sheets, and the conductor film and the viahole conductor were provided 
with the high-density and detailed pattern. 
[0028] 

[Means for Solving the Problem]ln order that this artificer may solve an aforementioned 
problem, as a result of repeating examination wholeheartedly, in a solution, By making a 
compound which has amide structure in a system that an anion of an organic binder and ion of 
polyvalent metal containing an organic polymer compound which has an acidic functional 
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» group are eluted contain, it finds out that gelling can be controlled effectively and comes to 
make this invention. 

[0029]First, this invention is turned to a paste composition. This paste composition is 
characterized by including a compound with amide structure while it contains an organic binder 
containing an organic polymer compound which has an acidic functional group, and inorganic 
powder containing polyvalent metal or its compound. 

[0030]lnorganic powder mentioned above may be a mixture of conductive metal powder or 
conductive metal powder, and glass powder containing polyvalent metal or its compound, or 
may be in glass powder and/or the end of ceramic powder. Powder containing at least one sort 
chosen from a group which consists of gold, silver, copper, platinum, aluminum, palladium, 
nickel, molybdenum, and tungsten as the above-mentioned conductive metal powder, for 
example is used. 

[0031]This invention is turned also to electronic parts provided with a base and a functional 
material film obtained by giving on a base a paste composition which was mentioned above, 
and subsequently calcinating it again. 

[0032]This invention is turned also to electronic parts provided with a layer obtained by 
calcinating the above paste compositions. 

[0033]Since a compound which has amide structure is contained according to the paste 
composition concerning this invention, Also in any of a paste state before spreading, and a 
paint film state after spreading / desiccation, Electronic parts, such as the circuit board which 
can fully control advance of gelling, and adhesion power with a base is high, can form various 
wiring conductors, such as a conductor film and a viahole conductor, minutely and with high 
precision, and can fully attain wiring-density-izing and high speed signal-ization by extension, 
can be obtained. 

[0034]An amide part in a compound in which control of gelling mentioned above has amide 
structure, It compares with an acidic functional group (especially carboxyl group) of an organic 
polymer compound contained in an organic binder, Associative strength with polyvalent metal 
ion is conspicuous, and polyvalent metal ion which was strong, therefore was eluted into a 
solution portion of a paste composition, and a compound which has this amide structure react 
previously, It is because ion bridge construction with an anion of an organic polymer 
compound and polyvalent metal ion and its three-dimensional network formation are barred. 
[0035]This invention is further turned also to a ceramic green sheet. An organic binder in which 
this ceramic green sheet contains an organic polymer compound which has an acidic 
functional group, It is characterized by being obtained by fabricating a slurry containing the end 
of ceramic powder and/or glass powder containing polyvalent metal, and a compound with 
amide structure to a sheet shaped. 

[0036]As the end of ceramic powder it mentioned above, and/or glass powder, For example, a 
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thing containing at least one sort of polyvalent metal chosen from a group which consists of 
boron, barium, magnesium, aluminum, calcium, lead, bismuth, copper, zinc, a zirconium, 
niobium, chromium, strontium, and titanium, and/or its oxide is used. 
[0037]This invention is turned also to electronic parts provided with a ceramic layer which 
calcinates the above ceramic green sheets again. 

[0038]This invention is turned also to a manufacturing method of a multilayered ceramic 
substrate enforced using the above ceramic green sheets. A process of preparing two or more 
ceramic green sheets which a manufacturing method of this multilayered ceramic substrate 
requires for this invention, A process of providing a breakthrough in a specific thing of these 
ceramic green sheets, A process of forming a viahole conductor by giving conductive paste in 
a breakthrough, A process of forming a conductor film by giving conductive paste on a ceramic 
green sheet so that it may be connected to a viahole conductor, It is characterized by having a 
process of producing a raw layered product, and a process of calcinating this raw layered 
product by laminating two or more ceramic green sheets containing a ceramic green sheet in 
which a viahole conductor was formed. 

[0039]Also in such a ceramic green sheet, a compound which has the amide structure included 
in a slurry prepared in order to fabricate this achieves the same operation as a case of a paste 
composition mentioned above, and fully controls advance of gelling. 
[0040]ln this invention, a monoamide compound or fatty acid amide is suitably used as a 
compound with amide structure. When fatty acid amide is used, saturated fatty acid amide is 
used preferably. 

[0041 ]As for a compound with amide structure, in this invention, it is preferred to contain in a 
slurry for a paste composition or a ceramic green sheet 0.03 % of the weight - 0.5% of the 
weight. 

[0042]As for a slurry for a paste composition or a ceramic green sheet, in this invention, it is 
preferred that a photosensitive organic component is included further. 
[0043]As mentioned above, when it is a case where a paste composition contains a 
photosensitive organic component and is turned to electronic parts which this invention 
mentioned above. A functional material film which has a desired pattern can be formed by 
giving a paste composition on a base, patterning it using photolithography technique, and 
subsequently calcinating it. 

[0044]lt is a case where a slurry contains a photosensitive organic component, and when 
turned to a manufacturing method of a multilayered ceramic substrate which this invention 
mentioned above, a breakthrough for a viahole conductor can be provided in a ceramic green 
sheet using photolithography technique. 

[0045]As for an organic polymer compound which has an acidic functional group, in this 
invention, it is preferred that it is an acrylic copolymer which has a carboxyl group in a side 
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chain. 

[0046]As for a slurry for a paste composition or a ceramic green sheet, in this invention, it is 
preferred that a mono- ol compound is included further. 

[0047]As for a slurry for a paste composition or a ceramic green sheet, in this invention, it is 
preferred that an anion adsorptivity substance which has the character to adsorb an anion of 
an organic polymer compound contained in an organic binder is included further. 
[0048]As for a slurry for a paste composition or a ceramic green sheet, in this invention, it is 
preferred that a CHIKUSO agent is included further. 
[0049] 

[Embodiment of the InventionjHereafter, the slurry for the paste composition or ceramic green 
sheet concerning this invention is explained more to details in relation to that desirable 
embodiment. 

[0050]ln the paste composition or slurry concerning this invention, the monoamide compound 
in which only one has an amide part is suitably used as a compound which has amide 
structure. In the case of the compound which has two or more amide parts, if the compound is 
low molecular weight enough, will not gel it, but in case of with a molecular weights of 1000 or 
more polymers, It is because the three-dimensional network of polyvalent metal ion and the 
compound concerned is formed of the amide part in a compound and it may gel. 
[0051 ]A fatty-acid-amide compound can be conveniently used as a compound which has 
amide structure. That is because the associative strength of the part and polyvalent metal ion 
becomes strong, when an electron releasing group adjoins the part combined with polyvalent 
metal, In the fatty-acid-amide compound in which the existing electron-donative aliphatic 
hydrocarbon chain by a hyperconjugation adjoins an amide part, it is because the associative 
strength of polyvalent metal ion and an amide part is very strong according to this mechanism. 
[0052]As for especially the above-mentioned fatty acid amide, it is desirable that it is saturated 
fatty acid amide. It is because electron-donative [ to a part and an amide part without electronic 
suction according / the direction whose aliphatic hydrocarbon chain which adjoins an amide 
part is a saturated-aliphatic-hydrocarbon chain / to conjugate ] becomes high. 
[0053]Thus, as a compound which has amide structure, For example, the acetic amide, 
butanoic acid amide, propionic acid amide, valeric-acid amide, hexanoic acid amide, a 
heptylacid amide, octanamide, decanoic acid amide, nonanoic acid amide, octadecanamide, 
oleic amide, erucic acid amide, etc. are mentioned. 

[0054]There are a method of only mixing the compound which has the above-mentioned amide 
structure in a paste composition or a slurry as a method of making it contain in a paste 
composition or a slurry, the method of coating the /glass powder surface in the inorganic 
powder surface or the end of ceramic powder, etc. After producing the solution which dissolved 
the compound which has amide structure in a proper organic solvent as the method of coating 
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the latter powder surface, it is in the state which fed powder into this solution, and it stirs, and it 
ranks second, suction filtration of this solution is carried out, residue is taken out, and there are 
a method of drying this residue, etc. 

[0055]As a quantity occupied in the paste composition or slurry of the compound which has the 
above-mentioned amide structure, it is desirable that they are 0.03 % of the weight - 0.5 % of 
the weight. If gelling cannot be effectively prevented as it is less than 0.03 % of the weight, but 
it exceeds another side and 0.5 % of the weight, When applying a paste composition on a 
proper base or fabricating a slurry to a sheet shaped on a proper base, It is because the 
surface tension to the base of a paste composition or a slurry becomes high and it becomes 
difficult to apply a paste composition uniformly on a base, or to produce a uniform ceramic 
green sheet. 

[0056]Speaking of the paste composition concerning this invention, as inorganic powder 
contained there, the mixture of conductive metal powder or conductive metal powder, and 
glass powder or glass powder and/, or the end of ceramic powder is used. 
[0057]As glass powder mentioned above, glass powder with publicly known Howe silicic acid 
system glass powder etc. can be used. Especially glass powder A Si0 2 -PbO system, a Si0 2 - 

ZnO system, A Si0 2 -Bi 2 0 3 system, a Si0 2 -K 2 0 system, A Si0 2 -Na 2 0 system, a SiCyPbO- 

B 2 0 3 system, A Si0 2 -ZnO-B 2 0 3 system, a Si0 2 -Bi 2 0 3 -B 2 0 3 system, A polyvalent metal oxide 

with valences more than divalent, such as a Si0 2 -K 2 0-B 2 0 3 system and a Si0 2 -Na 2 0-B 2 0 3 

system, may be included. 

[0058]As the end of ceramic powder it mentioned above, the publicly known ceramic powder 
end of a glass-ceramics system, a glass multicomputer system, and non-textile glass yarn can 
be used. It may be in the end of ceramic powder containing a polyvalent metal compound with 
the valence more than divalent the end of ceramic powder. 

[0059]An oxide, boride, a nitride, or a silicide of at least one sort of polyvalent metal chosen 
from the group which consists of aluminum, Ba, Ti, Sr, Pb, Zr, Mn, Co, nickel, Fe, Y, Nb, La, 
and Ru as ceramics containing an above-mentioned polyvalent metal compound, for example, 
etc. is mentioned. 

[0060]As conductive metal powder mentioned above, the thing containing at least one sort 
chosen from the group which consists of gold, silver, copper, platinum, aluminum, palladium, 
nickel, molybdenum, and tungsten, for example can be used. 

[0061]lf the thing containing copper, aluminum, palladium, nickel, molybdenum and tungsten 
which are polyvalent metal, or those mixtures is especially used as conductive metal powder, 
Ion bridge construction with the ion by this polyvalent metal and the anion of the organic 
polymer compound which has an acidic functional group, and formation of a three-dimensional 
network can be controlled effectively. 
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[0062]Namely, when the metal which constitutes conductive metal powder in the paste 
composition concerning this invention is polyvalent metal which has a valence more than 
divalent, When glass powder or the end of ceramic powder is a compound containing the 
polyvalent metal which has a valence more than divalent, Or the ion of the polyvalent metal 
which it elutes in a solution in being these both, Ion bridge construction with the anion of the 
organic polymer compound which has acidic functional groups, such as a carboxyl group, and 
formation of a three-dimensional network can be controlled, and gelling of a paste composition 
can be controlled effectively. 

[0063]Speaking of the slurry for the ceramic green sheet concerning this invention, the end of 
ceramic powder and/or glass powder which are contained there, It is desirable that it is the 
powder containing at least one sort of polyvalent metal chosen from the group which consists 
of boron, barium, magnesium, aluminum, calcium, lead, bismuth, copper, zinc, a zirconium, 
niobium, chromium, strontium, and titanium, or its oxide. 

[0064]More specifically as the glass powder or the end of ceramic powder it mentioned above, 
A Si0 2 -PbO system, a Si0 2 -ZnO system, a Si0 2 -Bi 2 0 3 system, A Si0 2 -K 2 0 system, a Si0 2 - 

Na 2 0 system, A Si0 2 ~Pt>0-B 2 0 3 system, a Si0 2 -ZnO-B 2 0 3 system, The powder of various 
material systems, such as a Si0 2 " Bi 2 0 3' B 2 0 3 s y stem > a Si0 2 -K 2 0-B 2 0 3 system, and a Si0 2 - 
Na 2 0-B 2 0 3 system, can be used. 

[0065]lf the polyvalent metal ion of B, Ba, Mg, aluminum, Ca, Pb, Bi, Cu, Zn, Zr, Nb, Cr, Sr, or 
Ti is especially eluted in a slurry, Since the anion and polyvalent metal ion of an organic 
polymer compound which have acidic functional groups, such as a carboxyl group, carry out 
ion bridge construction and tend to produce gelling, the meaning of the compound which has 
amide structure in a slurry being made to contain according to this invention, and being able to 
control that gelling effectively is large. 

[0066]As for the slurry for a ceramic green sheet, it is desirable to include glass-ceramics 
powder or the powder mixture of glass and ceramics. By being able to make possible low 
temperature sintering of a ceramic green sheet, and low-temperature-sintering-izing a ceramic 
green sheet in this way by this, It is because simultaneous sintering with the conductor which 
can use the conductor which contains low melting point metals, such as small silver of specific 
resistance and copper, for a wiring conductor, and contains such a low melting point metal is 
attained. 

[0067]As a ceramic green sheet concerning this invention, (1). Fabricate the slurry produced 
by mixing inorganic powder, such as glass powder, with the end of insulator ceramic powder, 
and an organic binder to a sheet shaped. . Fabricate the slurry produced by mixing inorganic 
powder, such as glass powder, with an insulator ceramic green sheet, and the end of (2) 
magnetic-body ceramic powder and an organic binder to a sheet shaped. There are some 
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which have the various characteristics, such as a dielectric ceramic green sheet which 
fabricates the slurry produced by mixing inorganic powder, such as glass powder, with a 
magnetic body ceramic green sheet or (3) dielectric ceramic powder, and an organic binder to 
a sheet shaped, respectively. As the end of ceramic powder it has such the various 
characteristics, the charge of a ceramic material for a publicly known ceramic green sheet can 
be used conventionally. 

[0068]The organic binder contained in the slurry for the paste composition or ceramic green 
sheet concerning this invention may contain organic polymer, an organic solvent, etc. as an 
ingredient of further others, as long as there is even a thing containing the organic polymer 
compound which has an acidic functional group. As this organic polymer, polyvinyl alcohol, a 
polyvinyl butyral, a methacrylate polymer, an acrylic ester polymer, an acrylic acid ester 
methacrylic-acid-ester copolymer, etc. can be used. 

[0069]lt is desirable to contain the photosensitive organic component in the slurry for the paste 
composition or ceramic green sheet concerning this invention. By this, a photosensitive paste 
composition or a photosensitive ceramic green sheet can be given. 
[0070]The photosensitive paste composition constituted in this way, Since the compound 
which has amide structure is included, while gelling is fully controlled and the stability improves 
also in any of the paste state before spreading, and the paint film state after spreading / 
desiccation, The development in photolithography technique can be carried out stably and 
adhesion with a base can form functional material films, such as a conductor film which are 
detailed and has various patterns of a thick film, in the good state. 

[0071] According to the photosensitive ceramic green sheet, gelling of the slurry for fabricating 
this is controlled, It can be considered as the ceramic green sheet excellent in dispersibility 
and processability, simultaneously the detailed and highly precise breakthrough for viaholes by 
photolithography technique can be easily formed into a ceramic green sheet. 
[0072]A photosensitive organic component is publicly known photopolymerization nature or an 
optical denaturation compound from the former, For example, the mixture of the monomer, 
oligomer, and optical radical generators, such as an aromatic carbonyl compound, which have 
reactive functional groups, such as (1) unsaturation group, (2) The mixture of addition 
condensation nature compounds, such as what is called diazo resin, such as a condensation 
product of aromatic screw azide and formaldehyde, and (3) epoxy compounds, and photo- 
oxide generating agents, such as diaryliodonium salt, (4) naphthoquinonediazide system 
compound, etc. are mentioned. 

[0073]Among these especially a desirable thing is a mixture of the monomer, oligomer, and 
optical radical generators, such as an aromatic carbonyl compound, which have reactive 
functional groups, such as an unsaturation group. 

[0074]As the above-mentioned reactive functional group content monomer / oligomer, and, 
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[ hexandiol doria ] [ tripropylene glycol doria ] Trimethylolpropane triacrylate, stearylacrylate, 
Tetrahydrofurfuryl acrylate, laurylacrylate, 2-phenoxy ethyl acrylate, Isodecyl acrylate, isooctyl 
acrylate, tridecyl acrylate, Caprolactone acrylate, ethoxylation nonyl phenol acrylate, 1 , 3- 
butanediol diacrylate, 1 , 4-butanediol diacrylate, Diethylene glycol diacrylate, tetraethylene 
glycol diacrylate, Triethylene glycol diacrylate, ethoxylation bisphenol A diacrylate, propoxy- 
ized neopentyl glycol diacrylate - and, [ tris (2-hydroxyethyl) isocyanurate doria ] ethoxylation 
trimethylolpropane triacrylate and pentaerythritol - doria - KURIRETO, propoxy-ized 
trimethylolpropane triacrylate, and propoxy-izing - glyceryl - doria -- KURIRETO and 
pentaerythritol tetraacetate. Ditrimethylolpropanetetraacrylate, dipentaerythritol hydroxy 
pentaacrylate, Ethoxylation pentaerythritol tetraacrylate, tetrahydrofurfuryl methacrylate, 
Cyclohexyl methacrylate, isodecyl methacrylate, lauryl methacrylate, Triethylene glycol 
dimethacrylate, ethylene glycol dimethacrylate, Tetraethylene glycol dimethacrylate, 1,4- 
butanediol dimethacrylate, Diethylene-glycol dimethacrylate, 1, 6-hexanedioldimethacrylate, 
Neopentyl glycol dimethacrylate, 1 , 3-butylene-glycol dimethacrylate, ethoxylation bisphenol A 
dimethacrylate, trimethylolpropanetrimethacrylate, etc. are mentioned. 
[0075]As an optical radical generator, benzyl, benzoin ethyl ether, Benzoin isobutyl ether, 
benzoin iso-propyl ether, Benzophenone, benzoylbenzoic acid, methyl o-benzoylbenzoate, 4- 
benzoyl- 4' - methyldiphenyl sulfide, benzyl dimethyl ketal, 2-n-butoxy-4-dimethylamino 
benzoate, 2-chloro thioxan ton, 2, 4-diethylthio xanthone, 2, 4-diisopropyl thioxan ton, An 
isopropyl thioxan ton, 2-dimethylaminoethyl benzoate, p-dimethylamino ethyl benzoate, p- 
dimethylamino isoamyl benzoate, 3 and 3' - dimethyl- 4-methoxybenzophenone, 2, 4-dimethyl 
thioxan ton, 1-(4-dodecylphenyl)-2-hydroxy-isobutane 1-one, The 2 and 2-dimethoxy- 1, 2- 
diphenylethan 1-one, hydroxycyclohexylphenyl ketone, 2-hydroxy-2-methyl-1-phenylpropan-1- 
one, 1-2-1 [phenyl / 4 -(2-hydroxyethoxy)- /] ] hydroxy-2-methyl-1-propan-1-one, 2-methyl-1-[4- 
(methylthio) phenyl]-2-morpholinopropane 1-one, Methylbenzoyl formate, the 1-phenyl- 1, 2- 
propanedione-2-(o-ethoxycarbonyl) oxime, 2-benzyl-2-dimethylamino 1-(4-morpholinophenyl)- 
1-butanone, Bis(2, 6-dimethoxybenzoyl)-2, 4, and 4-trimethyl pentyl phosphine oxide, bis(2, 4, 
6-trimethyl benzoyl)phenyl phosphine oxide, etc. are mentioned. 

[0076]As for the organic polymer compound contained in the organic binder in the slurry for the 
organic binder in the paste composition concerning this invention, or a ceramic green sheet, it 
is desirable that it is an acrylic copolymer which has a carboxyl group in a side chain. With the 
developing solution of an alkali system or a drainage system, such an organic polymer 
compound is useful also as a photosensitive organic binder, are easy to dissolve, and The 
sake, Since development accuracy increases while being able to perform easily the 
development of a paste film or a ceramic green sheet, it becomes possible to form a more 
detailed pattern and the breakthrough for viaholes. 

[0077]When an organic polymer compound is an acrylic copolymer which has a carboxyl group 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 9/17/2008 



JP,2001-1 55543 ,A [DETAILED DESCRIPTION] 



Page 12 of 35 



in a side chain, the anion by this copolymer and the polyvalent metal ion eluted in a solution 
carry out ion bridge construction, and a three-dimensional network is easy to be formed. 
Therefore, the meaning of the compound which has amide structure to such a system being 
made to contain according to this invention, and being able to control that gelling effectively is 
large. 

[0078]The acrylic copolymer which has a carboxyl group in a side chain can be manufactured 
by carrying out copolymerization of unsaturated carboxylic acid and the ethylene nature 
unsaturated compound, for example. 

[0079]As above-mentioned unsaturated carboxylic acid, acrylic acid, methacrylic acid, maleic 
acid, fumaric acid, vinylacetic acid, these anhydrides, etc. can be used. 
[0080]On the other hand, as an ethylene nature unsaturated compound, fumarate ester, such 
as methacrylic acid ester, such as acrylic ester, such as methyl acrylate and ethyl acrylate, 
methyl methacrylate, and ethyl methacrylate, and fumaric acid monoethyl, etc. can be used. 
[0081 ]An acrylic copolymer may introduce the unsaturated bond of the following gestalten. 

(1) What added the acrylic system monomer which this and a reaction are possible to the 
carboxyl group of the side chain of an acrylic copolymer, for example, has functional groups, 
such as an epoxy group, in it. 

(2) What introduced saturation or unsaturation polyvalent carboxylic anhydride further after 
making unsaturation monocarboxylic acid react to the acrylic copolymer in which it comes to 
introduce an epoxy group instead of the carboxyl group of a side chain. 

[0082]ln the slurry for the paste composition or ceramic green sheet concerning this invention, 
a mono- ol compound only with one hydroxyl can be added further, in addition - in the case 
where a mono- ol compound is added instead of a compound with amide structure in the paste 
composition or slurry concerning this invention - gelling - being certain, although fixed time 
prevention is carried out, By adding a compound with amide structure like this invention, the 
period which can prevent gelling can be extended by leaps and bounds, and a homogeneous 
high paste composition or slurry can be obtained. 

[0083]As the above-mentioned mono- ol compound, 1-octyl alcohol, 2-octyl alcohol, Nonyl 
alcohol, decyl alcohol, 1 -methyl cyclohexanol, Trimethyl cyclohexanol, ethylene glycol mono- 
acetate, Diethylene-glycol monobutyl ether, diethylene glycol monoethyl ether, Diethylene- 
glycol monohexyl ether, diethylene glycol monomethyl ether, Diethylene glycol monomethyl 
ether, diethylene-glycol monovinyl ether, Dipropylene glycol monomethyl ether, dipropylene 
glycol monoethyl ether, Dipropyleneglycol monobutyl ether, ethylene glycol isoamyl ether, 
Ethylene glycol phenyl ether, ethylene glycol benzyl ether, A trimethyl hexanol, 
tetrahydrofurfuryl alcohol, cresol, Butyl lactate, benzyl alcohol, hydroxyethyl acrylate, phenethyl 
alcohol, mercaptobutanol, hydroxyethyl methacrylate, hydroxyethyl piperazine, cyclohexanone 
oxime, hydroxy methoxy allylbenzene, Hydroxy methoxy benzaldehyde, a 
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hydroxymethylpiperazine, Hydroxypropionitrile, hydroxyacetonaphthone, 
hydroxybenzaldehyde, A hydroxyacetophenone, hydroxybenzimidazole, phenylphenol, 
Hydroxybenzoic acid, hydroxybenzophenone, benzoin, Timor, Hydroxy methoxybenzoic acid, 
hydroxymethylbenzoic acid, a hydroxymethylpyrone, Hydroxynaphthoic acid, a 
hydroxynaphthoquinone, hydroxy norbornene dicarboxyimide, Hydroxyphenyl acetic acid, 
hydroxy phenylglycine, a hydroxyphthalimide, Hydroxy pivalate neopentyl glycol ester, 
hydroxypropiophenone, hydroxystearic acid, hydroxy amber acid imide, hydroxytoluic acid, 
pentaerythritol diacrylate monostearate, etc. are mentioned. 

[0084]ln the paste composition or slurry concerning this invention, the anion adsorptivity 
substance which has the character to adsorb the anion of an organic polymer compound 
further can be added further, in the case where an anion adsorptivity substance is added 
instead of a compound with amide structure in the paste composition or slurry concerning this 
invention gelling - being certain, although fixed time prevention is carried out, By adding a 
compound with amide structure like this invention, the period which can prevent gelling can be 
extended by leaps and bounds, and a homogeneous high paste composition or slurry can be 
obtained. 

[0085]As for the above-mentioned anion adsorptivity substance, it is desirable that it is a 
particle with a mean particle diameter of 0.01-50 micrometers. An anion adsorptivity substance 
is efficient in their being the particles which have such particle diameter, and the anion of an 
organic polymer compound can be adsorbed. 

[0086]An anion adsorptivity substance may take the gestalt of inorganic particles or organic 
particulates. 

[0087]As above-mentioned inorganic particles, hydroxyapatite, a hydrotalcite, phosphoric acid 
zirconium, hydrous antimony oxide, etc. are preferred. 

[0088]As organic particulates, can use anion convertibility resin etc. and For example, (1) 
divinylbenzene, What introduced the 1st class, the 2nd class, the 3rd class, or the 4th class 
amino group into the parent for the copolymer with acrylate, methacrylate, or acrylonitrile as an 
ion exchange group, and (2) trivinylbenzene, What introduced the 1st class, the 2nd class, the 
3rd class, or the 4th class amino group into the parent for the copolymer with acrylate, 
methacrylate, or acrylonitrile as an ion exchange group, and (3) trimethylolpropane TORIMETA 
krill acid ester, The thing which introduced the 1st class, the 2nd class, the 3rd class, or the 4th 
class amino group into the parent for the copolymer with acrylate, methacrylate, or acrylonitrile 
as an ion exchange group, and (4) ethylene-glycol dimethacrylate ester, What introduced the 
1st class, the 2nd class, the 3rd class, or the 4th class amino group into the parent as an ion 
exchange group is mentioned in a copolymer with acrylate, methacrylate, or acrylonitrile. 
[0089]ln the paste composition or slurry concerning this invention, a CHIKUSO agent can be 
added further, in the case where a CHIKUSO agent is added instead of a compound with 
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amide structure in the paste composition or slurry concerning this invention gelling - being 
certain, although fixed time prevention is carried out, By adding a compound with amide 
structure like this invention, the period which can prevent gelling can be extended by leaps and 
bounds, and a homogeneous high paste composition or slurry can be obtained. 
[0090]Content of the above-mentioned CHIKUSO agent is more preferably made into 0.1 to 10 
% of the weight 0.001 to 30% of the weight to a photosensitive paste composition or the slurry 
whole quantity. It is because the viscosity of a paste will be too high and use will become 
difficult at less than 0.001 % of the weight, if it is difficult to fully control gelling and it exceeds 
another side and 30 % of the weight. 

[0091]Generally as a CHIKUSO agent, what is called "thickening, sagging ** and the 
antisettling agent", the "sagging ** and an antisettling agent", or "paints humidity, distribution, 
and an antisettling agent" can be used. 

[0092]As "thickening, sagging **, and an antisettling agent", the mixture of a vegetable 
polymerized oil system, a polyether ester type surface-active agent, a hydrogenation castor oil 
system, a hydrogenation castor oil system, and an AMAIDO system, a fatty-acid-amide-wax 
system, etc. are mentioned. 

[0093]As "sagging ** and an antisettling agent", the mixture of a special fatty acid system, a 
sulfate ester type and an anionic system surface-active agent, an oxidation polyethylene 
system, an oxidation polyethylene system, and an AMAIDO system, etc. can be used. 
[0094]As "paints humidity, distribution, and an antisettling agent", fatty acid system polyvalent 
carboxylic acid, The amine salt of polymers polyester, a polyether ester type anionic system 
surface-active agent, The AMAIDO amine salt of the salt of the long-chain-amine salt of the 
amount polycarboxylic acid of polymers, long chain polyamino AMAIDO, the salt of polymer 
acid polyester and long chain polyamino AMAIDO, and phosphoric acid, a special denaturation 
poly AMAIDO system, a phosphoric ester system surface-active agent, and polymers polyester 
acid, etc. can be used. 

[0095]To the paste composition or slurry concerning this invention, preservation stabilizer, 
such as polymerization inhibitor, an antioxidant, a color, paints, a defoaming agent, a surface- 
active agent, ultraviolet absorption material, etc. may be added further suitably if needed. 
[0096]The paste composition or slurry concerning this invention, Can use in order to 
manufacture various electronic parts called chips, such as the circuit boards, multilayered 
circuit elements, etc., such as a multilayered ceramic substrate, and more specifically, 
Electronic parts for high frequency circuits, such as a chip capacitor and a chip LC filter, It can 
use in order to manufacture multilayered ceramic substrates for high frequency modules, such 
as VCO (Voltage Controlled Oscillator) and PLL (Phase Locked Loop), a piezoelectric 
component, etc. 

[0097]Next, the paste composition concerning this invention describes more concretely the 
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embodiment of shoes to be applied in order to manufacture the above electronic parts. 
[0098]lf the paste composition concerning this invention is applied on a proper base by 
methods, such as screen printing, a paste film can be formed with a desired pattern. 
[0099]ln this case, when a photosensitive paste composition is used, this by methods, such as 
screen printing and a spin coat method. After applying on a proper base and drying this, for 
example, it is not obtained with the conventional screen printing to a paste film by exposing 
and developing negatives, width and a pitch can give the minute pattern of 50 micrometers or 
less. Specifically, above-mentioned desiccation is performed on 40-100 ** and the conditions 
of 10 minutes - 2 hours. 

[0100]Therefore, for example, the paste film by the paste composition concerning this 
invention to a ceramic green sheet as mentioned above, Electronic parts like the circuit board 
or a circuit element provided with the functional material film which comprised a thick film can 
be manufactured by forming by a desired pattern and heat-treating calcination etc. after an 
appropriate time. 

[0101]ln this case, after forming a paste film by having a desired pattern on base materials, 
such as a polyethylene terephthalate (PET) film, and giving the paste composition concerning 
this invention, the method of carrying out hot printing of this paste film on a ceramic green 
sheet may be adopted. 

[0102]As the paste film by the paste composition concerning this invention was mentioned 
above in having and forming a desired pattern on a ceramic green sheet or a base material, 
What is necessary is just to give a desired pattern to a paste film by exposing and developing 
negatives, after applying this by methods, such as screen printing and a spin coat method, and 
drying this, in using a photosensitive paste composition. 

[0103]Thus, since the development in photolithography technique can be stably carried out if 
the paste composition concerning this invention is especially used as a photosensitive paste 
composition, To electronic circuits, such as a viahole conductor and a conductor film, it can 
form in a thick film and detailed and the small circuit board excellent in the high frequency 
characteristic, or a circuit element can be manufactured now for an indispensable wiring 
conductor. Therefore, it can fully respond to densification, such as high-frequency-chips 
electronic parts, such as a chip inductor and a chip multilayer capacitor, or improvement in the 
speed of a signal. 

[0104]The ceramic green sheet mentioned above for forming the paste film by the paste 
composition concerning this invention may usually fabricate the slurry which mixed the end of 
ceramic powder, and an organic vehicle to a sheet shaped, and may mix glass powder further 
if needed. 

[0105]As the above-mentioned end of ceramic powder, for example The end of insulating 
ceramic powder, such as aluminum 2 0 3> Dielectric ceramic powder, such as BaTi0 3 , a nickel 
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zinc ferrite, Ferrite series powder, such as a nickel zinc copper ferrite, Ru0 2 , The end of piezo 

electric crystal ceramic powder, such as conductive ceramic powder, such as a multiple oxide 
of Pt> 2 Ru 2 0 7 , Bi 2 Ru 2 0 7> and Mn-Co-nickel, and PZT, etc. can be chosen suitably, and can be 

used. 

[0106]So that it may explain in detail in the embodiment about the manufacturing method of 
the multilayered ceramic substrate mentioned later, By mixing the photosensitive organic 
component to the organic vehicle contained in the slurry for obtaining a ceramic green sheet, A 
photosensitive thing may be used as a ceramic green sheet, and the detailed breakthrough for 
viaholes may be formed in this with photolithography technique. 

[0107]Next, the desirable embodiment about the manufacturing method of the multilayered 
ceramic substrate concerning this invention is described, referring to drawing 1 . 
[0108]The multilayered ceramic substrate 1 shown in drawing 1 has a laminated structure 
provided with the insulation layers 2, 3, 4, 5, 6, and 7 and the dielectric layers 8 and 9. The 
multilayered ceramic substrate 1 forms the various inner conductor layers 10 and the viahole 
conductors 11 in an inside, and forms some outer-conductor films 12 on an outside surface 
again. 

[0109]Of the specific thing of the inner conductor layer 10 and the viahole conductor 1 1 which 
were mentioned above, capacitor element C, coil element L, a stripline, etc. are formed in the 
inside of the multilayered ceramic substrate 1 . 

[01 10]On the one side principal surface of the multilayered ceramic substrate 1 , the chips 13, 
such as a chip capacitor, the thick film resistor 14, and the semiconductor IC 15 grade are 
provided, and these are electrically connected with the specific inner conductor layer 10 via the 
outer-conductor film 12 and the viahole conductor 1 1 of correspondence. 
[01 1 1]This multilayered ceramic substrate 1 can be manufactured as follows, for example. 
[01 12]First, the slurry for insulator ceramic green sheets which gave photosensitivity is 
prepared by mixing the organic binder containing the organic polymer compound and 
photosensitive organic component which have glass powder and the end of ceramic powder, 
and an acidic functional group, and a compound with amide structure. The slurry for dielectric 
ceramic green sheets which gave photosensitivity is prepared similarly. 
[01 13]Subsequently, fabricate each obtained slurry to a sheet shaped with a doctor blade 
method etc., it is made to dry at the temperature of 50-150 **, and a photosensitive insulator 
ceramic green sheet and photosensitive dielectric ceramic green sheet are produced, 
respectively. 

[01 14]Subsequently, on the specific thing of each ceramic green sheet produced in this way, it 
has a predetermined pattern and printing etc. give the conductive paste used as the inner 
conductor layer 10 for constituting capacitor element C, coil element L, etc. 
[01 15]The viahole conductor 1 1 is formed in the specific thing of each ceramic green sheet. 
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Therefore, first, via a photo mask, expose the pattern for the breakthrough for viaholes 50 
micrometers in diameter, and it ranks second, After forming the breakthrough for viaholes by 
performing the development by an alkaline aqueous solution etc. and removing an 
unnecessary part, filling up the breakthrough for viaholes with conductive paste is performed. 
[0116]Subsequently, after accumulating and sticking by pressure two or more ceramic green 
sheets containing the ceramic green sheet in which the inner conductor layer 10 and/or the 
viahole conductor 1 1 were formed, it calcinates with prescribed temperature. 
[01 17]Subsequently, if the chip 13 and the semiconductor IC 15 are carried and the thick film 
resistor 14 is printed after having a predetermined pattern and forming the outer-conductor film 
12, the target multilayered ceramic substrate 1 will be completed. 
[0118]According to the manufacturing method of the multilayered ceramic substrate 1 
mentioned above, the insulation layers 2-7, It can be formed with the photosensitive insulator 
ceramic green sheet concerning this invention, and can be similarly formed with the 
photosensitive insulator ceramic green sheet which requires the dielectric layers 8 and 9 for 
this invention. 

[01 19]therefore - in these insulation layers 2-7 and the dielectric layers 8 and 9 - the detailed 
viahole conductor 1 1 - accuracy -- it is high and can form simply. 
[0120]Namely, since according to the photosensitive ceramic green sheet concerning this 
invention there is little temporal viscosity change by gelling and it is excellent in processability, 
While controlling the printing blot resulting from viscous degradation, etc. and being able to 
form the conductive paste film for the inner conductor layer 10 with high precision, the very 
detailed breakthrough for viaholes especially of 50 micrometers or less in diameter can be 
formed with high precision less than 150 micrometers in diameter, for example. Since the 
constituent of the slurry is distributed uniformly, after sintering, it can be precise and can be 
considered as the insulation layers 2-7 and the dielectric layers 8 and 9 which are high 
intensity and were excellent in the characteristic. 

[0121]Therefore, in the obtained multilayered ceramic substrate 1, while being able to arrange 
a wiring conductor like the inner conductor layer 10 and the viahole conductor 1 1 with high 
density and with high precision, mechanical and the outstanding electrical property are 
realizable. 

[0122]ln the above-mentioned manufacturing method, in order to produce the insulation layers 
2-7 and the dielectric layers 8 and 9, used the photosensitive ceramic green sheet concerning 
this invention, but. Either one of an insulation layer and a dielectric layer may be used as a 
photosensitive ceramic green sheet, and the other may be formed with the ceramic green 
sheet which does not have photosensitivity. 

[0123]lt may be made to obtain a multilayered ceramic substrate provided with a magnetic 
layer in the manufacturing method of the above multilayered ceramic substrates using the 
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magnetic body ceramic green sheet which was prepared according to this invention and 
including the end of magnetic body ceramic powder. For example, in drawing 1 , if the 
insulation layer 5 is transposed to a magnetic layer, inductance of coil element L can be made 
higher by the inner conductor layer 10 of the shape of a coil pattern formed in relation to this 
magnetic layer. 

[0124]ln the manufacturing method of the multilayered ceramic substrate 1 mentioned above, 
the paste composition concerning this invention mentioned above for formation of the inner 
conductor layer 10 and the outer-conductor film 12 may be used. That is, if it has a desired 
pattern and forms on each ceramic green sheet by the method which mentioned above the 
paste film which consists of a paste composition concerning this invention, the inner conductor 
layer 10 in the multilayered ceramic substrate 1 will be given with this paste film. If a desired 
pattern is had and formed in the surface of the multilayered ceramic substrate 1 after 
calcination by the method which mentioned above the paste film which consists of a paste 
composition concerning this invention, the outer-conductor film 12 will be given with this paste 
film. 

[0125]The manufacturing method of a multilayered ceramic substrate which was mentioned 
above is applicable also to the manufacturing method of electronic parts like a multilayered 
circuit element. 

[0126]ln order to manufacture a multilayered ceramic substrate or a multilayered circuit 
element, as mentioned above, it is not based on the method of laminating two or more ceramic 
green sheets in which the desired inner conductor layer 10 and the viahole conductor 1 1 were 
formed, After forming a conductor film in tops, such as a substrate and a base material, using 
the paste composition concerning this invention, Apply the mixture containing a proper 
functional material and organic binder, and it repeats forming a viahole conductor with the 
paste composition concerning this invention if needed, A multilayered circuit board or a 
multilayered circuit element can also be manufactured by producing a laminated-structure 
thing and heat-treating calcination etc. to this laminated-structure thing. 
[0127]As an above-mentioned functional material, the end of ceramic powder, the thing which 
added glass powder to this, the powder which consists of conductive metals, such as copper 
and silver, depending on the case, etc. can be used. 

' [01 28] Hereafter, the composition and the effect of this invention are more concretely explained 
according to the example of an experiment. 
[0129] 

[The example 1 of an experiment] First, the example 1 of an experiment explains the paste 
composition concerning this invention. 

[0130]Each paste composition concerning the following Examples 1 thru/or Examples 13 was 
produced. 
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[0131]Kneading by 3 roll mills was performed after mixing the various ingredients of the 
presentation of the primary example , and loadings, and it was considered as the 
photosensitive paste composition. 

[0132]the copolymerization ratio of <organic binder> methacrylic acid / methyl methacrylate - 
a weight reference - 25/75 of copolymers (weight-average-molecular-weight =50.) 000): 2.0 g 
<conductive metal powder> copper powder. (Mean particle diameter of 3 micrometers) :. 4- 
Diethylthio Xanthone: 15.0g <reactive functional group content monomer> trimethylolpropane 
triacrylate: - 1.0g<photopolymerization initiator>2-methyl-1-[4-(methylthio) phenyl]-2- 
morpholinopropane 1-one: - 0.4g2. 0.1g <organic solvent> chill carbitol acetate: - 4.0g 
<compound with amide structure> octadecanamide: - 0.01 g <ultraviolet absorption material> 
azo red pigment: - the photosensitive paste composition was produced like Example 1 except 
not adding 0. 1 g example 2 octadecanamide. 

[0133]The photosensitive paste composition was produced like Example 1 except having 
added the phosphoric acid 0.1g instead of 0.01 g of example 3 octadecanamide. 
[0134]The photosensitive paste composition was produced like Example 1 except having 
added 0.02 g of benzotriazol instead of 0.01 g of example 4 octadecanamide. 
[0135]The photosensitive paste composition was produced like Example 1 except having 
added the acetic acid 1.0g instead of 0.01 g of example 5 octadecanamide. 
[0136]The photosensitive paste composition was produced like Example 1 except having used 
3-methoxy-3-methylbutanol instead of example 6 octadecanamide. 
[0137)12.0 g is used for example 7 conductive metal powder instead of the copper powder 
15.0g in the end (mean particle diameter of 3 micrometers) of silver dust, The photosensitive 
paste composition was produced like Example 1 except furthermore having added 0.9 g of 
Si0 2 -PbO-B 2 0 3 system glass powder (boric acid content of 17 % of the weight, mean particle 

diameter of 3 micrometers) as glass powder. 

[0138]The photosensitive paste composition was produced like Example 7 except not adding 
example 8 octadecanamide. 

[0139]The photosensitive paste composition was produced like Example 7 except having 

added the phosphoric acid 0.1g instead of 0.01 g of example 9 octadecanamide. 

[0140]The photosensitive paste composition was produced like Example 7 except having 

added 0.02 g of benzotriazol instead of 0.01 g of example 10 octadecanamide. 

[0141]The photosensitive paste composition was produced like Example 7 except having 

added the acetic acid 1.0g instead of 0.01 g of example 1 1 octadecanamide. 

[0142]The photosensitive paste composition was produced like Example 7 except having used 

3-methoxy-3-methylbutanol instead of example 12 octadecanamide. 

[0143] Example 13 conductive metal powder is not added, but it is Si0 2 -PbO-B 2 0 3 system 

glass powder (17 % of the weight of boric acid content) as glass powder. Except [ all ] having 
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added 5.0 g of Si0 2 -K 2 0-B 2 0 3 system glass powder (17% of a boric acid content, mean- 
particle-diameter 3 mum) instead of 3-micrometer 0.9-g mean particle diameter, the 
photosensitive paste composition was produced like Example 7. 

[0144]The photosensitive paste composition was produced like Example 13 except not adding 
example 14 octadecanamide. 

[0145]The photosensitive paste composition was produced like Example 13 except having 

added the phosphoric acid 0.1g instead of 0.01 g of example 15 octadecanamide. 

[0146]The photosensitive paste composition was produced like Example 13 except having 

added 0.02 g of benzotriazol instead of 0.01 g of example 16 octadecanamide. 

[0147]The photosensitive paste composition was produced like Example 13 except having 

added the acetic acid 1 .0g instead of 0.01 g of example 1 7 octadecanamide. 

[0148]The photosensitive paste composition was produced like Example 13 except having 

used 3-methoxy-3-methylbutanol instead of example 18 octadecanamide. 

[0149]The photosensitive paste composition was produced like Example 13 except not having 

added example 19 glass powder but having added 5.0 g of nickel zinc copper ferrites as 

inorganic powder. 

[0150]The photosensitive paste composition was produced like Example 19 except not adding 
example 20 octadecanamide. 

[0151]The photosensitive paste composition was produced like Example 19 except having 

added the phosphoric acid 0.1g instead of 0.01 g of example 21 octadecanamide. 

[0152]The photosensitive paste composition was produced like Example 19 except having 

added 0.02 g of benzotriazol instead of 0.01 g of example 22 octadecanamide. 

[0153]The photosensitive paste composition was produced like Example 19 except having 

added the acetic acid 1 .0g instead of 0.01 g of example 23 octadecanamide. 

[0154]The photosensitive paste composition was produced like Example 19 except having 

used 3-methoxy-3-methylbutanol instead of example 24 octadecanamide. 

[0155]As example 25 inorganic powder, instead of 5.0 g of nickel zinc copper ferrites, The 

photosensitive paste composition was produced like Example 19 except having added 3.0 g of 

Si0 2 -PbO-B 2 0 3 system glass powder (17% of boric acid content), and a Ru0 2 [ 2.0g ] 

(resistor) mixture. 

[0156]The photosensitive paste composition was produced like Example 25 except not adding 
example 26 octadecanamide. 

[0157]The photosensitive paste composition was produced like Example 25 except having 
added the phosphoric acid 0.1g instead of 0.01 g of example 27 octadecanamide. 
[0158]The photosensitive paste composition was produced like Example 25 except having 
added 0.02 g of benzotriazol instead of 0.01 g of example 28 octadecanamide. 
[0159]The photosensitive paste composition was produced like Example 25 except having 
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added the acetic acid 1.0g instead of 0.01 g of example 29 octadecanamide. 

[0160]The photosensitive paste composition was produced like Example 25 except having 

used 3-methoxy-3-methylbutanol instead of example 30 octadecanamide. 

[0161]Next, each photosensitive paste composition of Example 1 and Example 7 was applied 

by the spin coater on the alumina insulating substrate, these each was dried at 100 ** for 1 

hour, and the coat of 20-micrometer thickness was formed. Subsequently, exposing treatment 

was performed after neglecting the obtained coat for 24 hours. Here, it let the mask in which 

the pattern of line/space (last shipment) =20 / 20 (micrometer) was drawn pass, and irradiated 

with the beam of light of the high-pressure mercury-vapor lamp with the light exposure of 250 

mJ/cm 2 . Then, the pattern of last shipment=20 / 20 (micrometer) was able to be obtained by 
performing the present processing image by sodium carbonate solution. And after performing 
degreasing treatment, it was able to calcinate in 900 ** and N 2 atmosphere, and the 

conductive pattern of last shipments 0 / 30 (micrometer) was able to be formed. 
[0162]ln accordance with the same method as the case of the above-mentioned example 1 
and Example 7, apply the photosensitive paste composition of Example 13, dry, form the coat 
of 20-micrometer thickness, and it ranks second, After neglecting the obtained coat for 24 
hours, exposing treatment was carried out and the pattern of last shipment=20 / 20 
(micrometer) was formed by carrying out a development. And this was calcinated in 850 ** and 
the air and the nonconductor pattern of last shipments 0 / 30 (micrometer) was obtained. 
[0163]The photosensitive paste composition of Example 19 was applied in accordance with the 
same method as the case of the above-mentioned example 1 and Example 7, it dried and the 
coat of 20-micrometer thickness was formed. Subsequently, exposing treatment was 
performed after neglecting the obtained coat for 24 hours. Here, it let the mask in which the 
pattern for the breakthrough for viaholes 20 micrometers in diameter was drawn pass, and 
irradiated with the beam of light of the high-pressure mercury-vapor lamp with the light 

exposure of 250 mJ/cm . Then, the breakthrough for viaholes 20 micrometers in diameter was 
produced by performing the development by sodium carbonate solution. After filling up the 
breakthrough for viaholes with a conductive paste constituent, it calcinated in 950 ** and the air 
and a viahole conductor 30 micrometers in diameter was formed. 

[0164]The photosensitive paste composition of Example 25 was applied by the spin coater 
method on the alumina insulating substrate, this was dried at 100 ** for 1 hour, and the coat of 
30-micrometer thickness was formed. Subsequently, exposing treatment was performed after 
neglecting the obtained coat for 24 hours. Here, it let the mask in which the pattern of the 
square of a 30-micrometer angle was drawn pass, and irradiated with the beam of light of the 

high-pressure mercury-vapor lamp with the light exposure of 250 mJ/cm . Then, the 
30micrometerx30micrometerx30micrometer cube structure was able to be obtained by 
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performing the development by sodium carbonate solution. And this was calcinated in 850 ** 
and the air and the 20micrometerx20micrometerx20micrometer resistor was obtained. It was 
16komega when the electrical resistance of this resistor was measured. 
[0165]The state of preservation was evaluated at each [ immediately after production and of 
one day, three days, one week, one month, two months, three months, four months, five 
months, and six months after ] time under the temperature of 20 **, and in the air about each 
photosensitive paste composition of Example 1, Example 7, Example 13, Example 19, and 
Example 25. As a result, the photosensitive paste composition by these examples was not 
gelled at which time. That is, it was possible to have performed spreading by a spin coater on 
an insulating substrate at each [ immediately after production and of one day, three days, one 
week, one month, two months, three months, four months, five months, and six months after ] 
time, and to have performed pattern formation by photolithography technique. 
[0166]On the other hand, the conditions same with having mentioned above estimated the 
preservation stability of each photosensitive paste composition of Examples 2-6, Examples 8- 
12, Examples 14-18, Examples 20-24, and Examples 26-30. 

[0167]These evaluation results are shown in the following table 1. A photosensitive paste 
composition does not gel "O" in Table 1 , but it means having been in the state which can be 
applied. The photosensitive paste composition is gelling "x" and it means having been in the 
state which cannot be applied. 
[0168] 
[Table 1] 
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[0169]From Table 1, like Examples 2-6, Examples 8-12, Examples 14-18, Examples 20-24, 
and Examples 26-30, Although gelling was prevented immediately after the production and the 
photosensitive paste composition containing antigelling agents other than a compound with the 
photosensitive paste composition which does not contain a compound with amide structure at 
all, or amide structure showed good stability, Except for each photosensitive paste composition 
of Examples 6, 12, 18, 24, and 30, it turns out that gelling is beginning to arise temporally. 
[0170]The pattern formation of last shipment=20 / 20 (micrometer) was tried like the case of 
Example 1, Example 7, and Example 13 about each photosensitive paste composition of 
Example 6, Example 12, and Example 18. Production of 20 micrometers in diameter a viahole 
conductor was tried like the case of Example 19 about the photosensitive paste composition of 
Example 24. Production of the 20micrometerx20micrometerx20micrometer resistor was tried 
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like the case of Example 25 about the photosensitive paste composition of Example 30. And 
the stability at the time of a development was evaluated about the coat by each photosensitive 
paste composition of Example 6, Example 12, Example 18, Example 24, and Example 30. 
[0171]The evaluation result of each photosensitive paste composition of the above-mentioned 
example 6, Example 12, Example 18, Example 24, and Example 30 is shown in following 
Table 2 with the evaluation result of each photosensitive paste composition by Example 1, 
Example 7, Example 13, Example 19, and Example 25. "O" in Table 2 means that the 
unexposed part was able to be eluted to the developing solution and pattern formation was 
able to be performed good. Although the unexposed part is eluted in part to the developing 
solution, "**" in Table 2 means that pattern formation was not fully able to be performed, and 
means what as for "x" an unexposed part was not eluted to a developing solution and pattern 
formation was not able to carry out. 
[0172] 



[Table 2] 
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[0173]According to each photosensitive paste composition by Example 1, Example 7, Example 
13, Example 19, and Example 25 which contained the compound with amide structure from 
Table 2, it turns out that the unexposed part was easily eluted to the developing solution, and 
the pattern excellent in shapeability has been formed. 

[0174]On the other hand, like Example 6, Example 12, Example 18, Example 24, and Example 
30, when an antigelling agent was 3-methoxy-3-methylbutanol, an unexposed part was not 
fully eluted to a developing solution, and good pattern formation of shapeability was not 
completed. 3-methoxy-3-methylbutanol evaporates from a coat after spreading of a 
photosensitive paste composition at the time of the drying process, and this is considered to be 
because for gelling prevention ability to have deteriorated temporally. 

[0175]Each paste composition concerning the following Examples 31 thru/or Examples 36 was 
produced. 

[0176] Example 31 octadecanamide was not added, but the quantity of ethylcarbitol acetate 
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was 1.0 g, and the photosensitive paste composition was produced like Example 1 except 
having added the dipropylene glycol monomethyl ether 4.0g as a mono- ol compound. 
[0177]The photosensitive paste composition was produced like Example 31 except having 
added 0.01 g of example 32 octadecanamide. 

[0178]The photosensitive paste composition was produced like Example 1 except not having 
added example 33 octadecanamide but having added 0.1 g of hydroxy apatite (mean particle 
diameter of 5 micrometers). 

[0179]The photosensitive paste composition was produced like Example 33 except having 
added 0.01 g of example 34 octadecanamide. 

[0180]The photosensitive paste composition was produced like Example 1 except not having 
added example 35 octadecanamide but having added the CHIKUSO agent (DISUPARON 305, 
made in Kusumoto Chemicals: hydrogenation castor oil system) 0.1g. 
[0181]The photosensitive paste composition was produced like Example 35 except having 
added 0.01 g of example 36 octadecanamide. 

[0182]As mentioned above, the preservation stability of each photosensitive paste composition 
of Examples 31-36 was evaluated. Preservation of a photosensitive paste composition was 
performed under 20 ** and in the air. The evaluation result is shown in the following table 3. 
"O" and "x" as used in Table 3 mean being the same as that of "O" and "x" which were shown 
in Table 1 respectively. 
[0183] 
Table 3] 
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[0184]Even if it is a photosensitive paste composition which does not contain at all the 
compound which has amide structure like Example 31, Example 33, and Example 35 from 
Table 3, When a mono- ol compound, hydroxyapatite, or a CHIKUSO agent was contained, 
gelling was prevented from the production till two months, and good stability was shown, but it 
turns out that gelling is beginning to arise temporally. 

[0185]On the other hand, in each photosensitive paste composition which added 
octadecanamide like Example 32, Example 34, and Example 36 as a compound which has 
amide structure further. It turns out that gelling is prevented from the production to 12 months, 
good stability is shown, and paste stability can be improved by leaps and bounds by adding a 
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compound with amide structure. 

[0186]Each paste composition concerning the following Examples 37 and Examples 38 was 
produced. 

[0187]as a compound with example 37 amide structure -- instead of [ of 0.01 g of 
octadecanamide ] - the copolymer (a copolymerization ratio - a weight reference - the 
copolymer of 25/70/5.) of methacrylic acid / methyl methacrylate / acrylic acid amide The 
photosensitive paste composition was produced like Example 1 except having added weight- 
average-molecular-weight =5,000 0.1 g. 

[0188]As a compound with example 38 amide structure, the photosensitive paste composition 
was produced like Example 1 except having added 0.1 g of acrylic acid amide instead of 0.01 
g of octadecanamide. 

[0189]As mentioned above, the preservation stability of each photosensitive paste composition 
of Example 37 and Example 38 was evaluated. Preservation of a photosensitive paste 
composition was performed under 20 ** and in the air. The evaluation result is shown in the 
following table 4 with the evaluation result of the photosensitive paste composition by Example 
1. "O" and "x" as used in Table 4 mean being the same as that of "O" and "x" which were 
shown in Table 1 respectively. 
[0190] 
[Table 4] 
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[0191]Table 4 shows that gelling is beginning to arise temporally although the photosensitive 
paste composition which does not contain a monoamide compound as a compound which has 
amide structure like Example 37 prevented gelling for two months from the production and 
showed good stability. 

[0192]Although the photosensitive paste composition which does not contain saturated fatty 
acid amide as a compound with amide structure like Example 38 prevented gelling for three 
months from the production and showed good stability, it turns out that gelling is beginning to 
arise temporally. 

[0193]The paste composition concerning the following examples 39 was produced. 
[0194]The paste composition was produced like Example 1 except not adding 1.0 g of example 
39 trimethylolpropane triacrylate, 2-methyl-1-[4-(methylthio) phenyl]-2-morpho!inopropane 1- 
one 0.4g and 2, and 0.1 g of 4-diethylthio xanthone. [0195]Subsequently, the pattern was 
formed with screen printing on the alumina insulating substrate using the paste composition of 
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Example 39, this was dried at 100 ** for 1 hour, and the pattern of last shipments 00 / 100 
(micrometer) was formed. Subsequently, after neglecting this alumina insulating substrate for 
24 hours, it calcinated in 900 ** and N 2 atmosphere, and the conductive pattern of last 

shipment=80 / 120 (micrometer) was formed. 

[0196]The state of preservation in each [ immediately after production and of one day, three 
days, one week, and one month after ] time was evaluated in the temperature of 20 **, and the 
air about the paste composition of Example 39. As a result, the paste composition by this 
example 39 was not gelled at which time. That is, it was possible to have performed coat 
formation by screen-stencil on a substrate at each [ immediately after production and of one 
day, three days, one week, and one month after ] time. 

[0197]Each paste composition concerning the following Examples 40 thru/or Examples 44 was 
produced. 

[0198]The photosensitive paste composition was produced like Example 1 except having 

changed the addition of octadecanamide so that it might become 0.02% of the weight about 

the rate of occupying in the paste composition of example 40 octadecanamide. 

[0199]The photosensitive paste composition was produced like Example 1 except having 

changed the addition of octadecanamide so that it might become 0.03% of the weight about 

the rate of occupying in the paste composition of example 41 octadecanamide. 

[0200]The photosensitive paste composition was produced like Example 1 except having 

changed the addition of octadecanamide so that it might become 0.4% of the weight about the 

rate of occupying in the paste composition of example 42 octadecanamide. 

[0201 ]The photosensitive paste composition was produced like Example 1 except having 

changed the addition of octadecanamide so that it might become 0.5% of the weight about the 

rate of occupying in the paste composition of example 43 octadecanamide. 

[0202]The photosensitive paste composition was produced like Example 1 except having 

changed the addition of octadecanamide so that it might become 0.6% of the weight about the 

rate of occupying in the paste composition of example 44 octadecanamide. 

[0203]As mentioned above, the preservation stability in each [ immediately after production of 

each photosensitive paste composition of Examples 40-44 and of one day, three days, one 

week, two weeks, three weeks, and one month after ] time was evaluated. Preservation of a 

photosensitive paste composition was performed under 20 ** and in the air. The evaluation 

result is shown in the following table 5 with the evaluation result of the photosensitive paste 

composition by Example 1 . "O" and "x" as used in Table 5 mean being the same as that of "O" 

and "x" which were shown in Table 1 respectively. 

[0204] 

[Table 5] 
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[0205]With reference to Table 5, the content of a compound with amide structure like 
Examples 41-44 0.03% of the weight or more of a photosensitive paste composition, Also in 
which [ immediately after production and of one day, three days, one week, two weeks, three 
weeks, and one month after ] time, It was possible to have not gelled, to have performed 
spreading by a spin coater on an insulating substrate also in any at these times, and to have 
performed pattern formation by photolithography technique. 

[0206]On the other hand, like Example 40, although two weeks after immediately after the 
production prevented gelling and the content of the compound with amide structure showed 
good stability from Table 5, as for less than 0.03% of the weight of a photosensitive paste 
composition, it turns out that gelling is beginning to arise temporally. 

[0207]The uniformly coating nature of each photosensitive paste composition of Examples 40- 
44 was evaluated. Here, uniformly coating nature was evaluated with the uniformly coating 
nature at the time of applying a paste composition on a polyethylene terephthalate film using a 
doctor blade method. 

[0208]The evaluation result is shown in the following table 6 with the evaluation result of the 
photosensitive paste composition by Example 1. The surface tension of "O" of a photosensitive 
paste composition is weak, and it means that it was able to apply uniformly. [ as used in Table 
6 ] The surface tension of "x" of a photosensitive paste composition is strong, and it means 
that it was not able to apply uniformly. 
[0209] 



[Table 6] 
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[0210] According to each photosensitive paste composition according [ the content of a 
compound with amide structure ] to 0.5 or less % of the weight of Example 1 and Examples 
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40-43, the surface tension of a photosensitive paste composition is weak, and Table 6 shows 
that it was able to apply uniformly. 

[0211]On the other hand, in the case of the photosensitive paste composition in which the 
content of a compound with amide structure exceeds 0.5 % of the weight like Example 44, the 
surface tension of a photosensitive paste composition is strong, and it turns out that it was not 
able to apply uniformly. 
[0212] 

[The example 2 of an experiment] Next, the example 2 of an experiment explains the ceramic 
green sheet concerning this invention. 

[0213]Each ceramic green sheet concerning the following Examples 1 thru/or 3 and 
comparative examples 1 thru/or 3 was produced. 
[0214] Example 1 (insulator ceramic green sheet) 

The Howe silicic acid system glass powder 37.3g, the alumina powder 24.9g, the carboxyl 
group content acrylic organic binder 6.2g, 3.1 g of ethanol and the slurry which mixed and 
obtained 0.01 g of octadecanamide were fabricated to the sheet shaped with the doctor blade 
method, was dried at 100 more **, and the insulator ceramic green sheet with a sheet 
thickness of 30 micrometers was obtained. 
[0215] Example 2 (dielectric ceramic green sheet) 

The Howe silicic acid system glass powder 6.2g, the barium titanate 56.0g, the carboxyl group 
content acrylic organic binder 6.2g, 3.1 g of ethanol and the slurry which mixed and obtained 
0.01 g of octadecanamide were fabricated to the sheet shaped with the doctor blade method, 
was dried at 100 more **, and the dielectric ceramic green sheet with a sheet thickness of 30 
micrometers was obtained. 

[0216] example 3 (magnetic body ceramic green sheet) 

The Howe silicic acid system glass powder 6.2g, 56.0 g of nickel zinc ferrites, The carboxyl 
group content acrylic organic binder 6.2g, 3.1 g of ethanol, And the slurry which mixed and 
obtained 0.01 g of octadecanamide was fabricated to the sheet shaped with the doctor blade 
method, was dried at 100 **, and the magnetic body ceramic green sheet with a sheet 
thickness of 30 micrometers was obtained. 
f0217] Comparative example 1 (insulator ceramic green sheet) 

Except not mixing octadecanamide, the same slurry as Example 1 was fabricated to the sheet 
shaped with the doctor blade method, was dried at 100 more **, and the insulator ceramic 
green sheet with a sheet thickness of 30 micrometers was obtained. 
[0218] Comparative example 2 (dielectric ceramic green sheet) 

Except not mixing octadecanamide, the same slurry as Example 2 was fabricated to the sheet 
shaped with the doctor blade method, was dried at 100 more **, and the dielectric ceramic 
green sheet with a sheet thickness of 30 micrometers was obtained. 
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f02191 Comparative example 3 (magnetic body ceramic green sheet) 

Except not mixing octadecanamide, the same slurry as Example 3 was fabricated to the sheet 
shaped with the doctor blade method, was dried at 100 **, and the magnetic body ceramic 
green sheet with a sheet thickness of 30 micrometers was obtained. 
[0220]As mentioned above, after degreasing each ceramic green sheet of Examples 1-3 and 
the comparative examples 1-3, it calcinated in 900 ** and the air. And the anti-chip box 
intensity and density of the ceramic substrate (sintered compact) after the obtained calcination 
were measured. The measurement result is shown in the following table 7. 
[0221] 



[Table 7] 
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[0222]The insulator ceramic green sheet by each, dielectric ceramic green sheet, and 
magnetic body ceramic green sheet of Examples 1-3 are excellent in the balance of anti-chip 
box intensity and density, their intensity is large, and Table 7 shows excelling in substrate 
properties. 

[0223]On the other hand, since the various ceramic green sheets by each of the comparative 
examples 1-3 do not contain the octadecanamide which is a compound with amide structure, 
anti-chip box intensity is small, or the density of a sintered carrier has become small. This 
means that the slurry for ceramic green sheets became uneven by gelling. 
[0224]The photosensitive ceramic green sheet applied to each of Examples 4-6 and the 
comparative examples 4-6 which gave photosensitivity as follows was produced. 
[0225] Example 4 (photosensitive insulator ceramic green sheet) 

The Howe silicic acid system glass powder 37. 3g, the alumina powder 24.9g, the carboxyl 
group content acrylic organic binder 6.2g, 3.1 g of ethanol, 3.0 g of trimethylolpropane 
triacrylate, 1.2 g of 2-methyl-1-[4-(methylthio) phenyl]-2-morpholinopropane 1-one, 2, 0.3 g of 
4-diethylthio xanthone, and the slurry that mixed and obtained 0.01 g of octadecanamide were 
fabricated to the sheet shaped with the doctor blade method, was dried at 100 more **, and the 
photosensitive insulator ceramic green sheet with a sheet thickness of 30 micrometers was 
obtained. 

[0226] Example 5 (photosensitive dielectric ceramic green sheet) 

The Howe silicic acid system glass powder 6.2g, the barium titanate 56.0g, the carboxyl group 
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content acrylic organic binder 6.2g, 3.1 g of ethanol, 3.0 g of trimethylolpropane triacrylate, 1 .2 
g of 2-methyl-1-[4-(methylthio) phenyl]-2-morpholinopropane 1-one, 2, 0.3 g of 4-diethylthio 
xanthone, and the slurry that mixed and obtained 0.01 g of octadecanamide were fabricated to 
the sheet shaped with the doctor blade method, was dried at 100 more **, and the 
photosensitive dielectric ceramic green sheet with a sheet thickness of 30 micrometers was 
obtained. 

[02271 Example 6 (photosensitive magnetic body ceramic green sheet) 
The Howe silicic acid system glass powder 6.2g, 56.0 g of nickel zinc ferrites, The carboxyl 
group content acrylic organic binder 6.2g, 3.1 g of ethanol, 3.0 g of trimethylolpropane 
triacrylate, 1.2 g of 2-methyl-1-[4-(methylthio) phenyl]-2-morpholinopropane 1-one, 2, 0.3 g of 
4-diethylthio xanthone, and the slurry that mixed and obtained 0.01 g of octadecanamide were 
fabricated to the sheet shaped with the doctor blade method, was dried at 100 **, and the 
photosensitive magnetic body ceramic green sheet with a sheet thickness of 30 micrometers 
was obtained. 

[02281 Comparative example 4 (photosensitive insulator ceramic green sheet) 

Except not mixing octadecanamide, the same slurry as Example 4 was fabricated to the sheet 

shaped with the doctor blade method, was dried at 100 more **, and the photosensitive 

insulator ceramic green sheet with a sheet thickness of 30 micrometers was obtained. 

f0229] Comparative example 5 (photosensitive dielectric ceramic green sheet) 

Except not mixing octadecanamide, the same slurry as Example 5 was fabricated to the sheet 

shaped with the doctor blade method, was dried at 100 more **, and the photosensitive 

dielectric ceramic green sheet with a sheet thickness of 30 micrometers was obtained. 

[0230] Comparative example 6 (photosensitive magnetic body ceramic green sheet) 

Except not mixing octadecanamide, the same slurry as Example 6 was fabricated to the sheet 

shaped with the doctor blade method, was dried at 100 **, and the photosensitive magnetic 

body ceramic green sheet with a sheet thickness of 30 micrometers was obtained. 

[0231 ]As mentioned above, it let the mask in which the pattern for the breakthrough for 

viaholes 30 micrometers in diameter was drawn pass to the ceramic green sheet concerning 

Examples 4-6 and the comparative examples 4-6, and it was irradiated with the beam of light 

of the high-pressure mercury-vapor lamp with the light exposure of 250 mJ/cm 2 Then, the 
breakthrough for viaholes 30 micrometers in diameter was produced by performing 
development by sodium carbonate solution. And this breakthrough for viaholes was filled up 
with the conductive material, and after degreasing, it calcinated in 900 ** and the air. 
[0232]The anti-chip box intensity and density of the ceramic substrate after the obtained 
calcination were measured. The measurement result is shown in the following table 8. 
[0233] 
[Table 8] 
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! (MPa) 


(g/cm 5 ) 




240 


2.99 


mmms 


150 


5.75 


mmme 


130 


5.80 


mm* 


190 


2.95 


name 


100 


5,67 




90 


5.55 



[0234]Each of insulator ceramic green sheets by each of Examples 4-6, dielectric ceramic 
green sheets, and magnetic body ceramic green sheets is excellent in the balance of anti-chip 
box intensity and density, their intensity is large, and Table 8 shows excelling in substrate 
properties. Although not shown in Table 8, it excelled also in the shapeability of the viahole 
conductor. 

[0235]On the other hand, since the various ceramic green sheets by the comparative 
examples 4-6 do not contain the octadecanamide which is a compound with amide structure, 
anti-chip box intensity is small, or the density of a sintered carrier has become small. The 
shape of the viahole was bad. This means that dispersibility fell and the slurry for ceramic 
green sheets became uneven by gelling. 

[0236]As mentioned above, since gelling does not advance but a uniform slurry is obtained by 
making the compound which has amide structure like octadecanamide in the slurry for ceramic 
green sheets contain, The processability outstanding about formation of a viahole conductor or 
a conductor film was shown, further, a crack did not occur but, as for the ceramic green sheet 
produced from such a slurry, after calcination was able to obtain the strong ceramic substrate 
dynamically as a result. 

[0237]The photosensitive ceramic green sheet concerning each of Examples 7 and 8 using 
things other than octadecanamide as a compound which has the amide structure included in 
the slurry in Example 4 was produced. 

[0238]as the compound which has amide structure in example 7 slurry - instead of [ of 0.01 g of 
octadecanamide ] - the copolymer (a copolymerization ratio - a weight reference - the 
copolymer of 25/70/5.) of methacrylic acid / methyl methacrylate / acrylic acid amide The 
ceramic green sheet was produced like Example 4 except having added weight-average- 
molecular-weight =5,000 0.1 g. 

[0239]The ceramic green sheet was produced like Example 4 as a compound which has amide 
structure in example 8 slurry except having added 0.1 g of acrylic acid amide instead of 0.01 g of 
octadecanamide. 

[0240]ln accordance with the same method as the case of Examples 4-6 and the comparative 
examples 4-6 which were mentioned above, by performing exposure and development to each 
ceramic green sheet concerning these Examples 7 and 8, The breakthrough for viaholes 30 
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micrometers in diameter was produced, and after filling up this breakthrough for viaholes with 

the conductive material and degreasing, it calcinated in 900 ** and the air. 

[0241 ]The anti-chip box intensity and density of the ceramic substrate after the obtained 

calcination were measured. The measurement result is shown in the following table 9 with the 

measurement result of Example 4. 

[0242] 



[Table 9] 






mm j 




(MPa) 


(g/cm 8 ) 




240 


2.99 




210 


2.95 




230 


2.97 



[0243]From Table 9, the ceramic green sheet by Example 4, Since the octadecanamide which 
is a monoamide compound and is saturated fatty acid amide as a compound with amide 
structure is included umike each [ of Examples 7 and 8 ] case, It excels in the balance of anti-chip 
box intensity and density, intensity is larger than each [ of Examples 7 and 8 ] case, and it 
turns out that it excels in substrate properties. Although not shown in Table 9, it excelled also 
in the shapeability of the viahole conductor. 

[0244]The ceramic green sheet concerning each of the following Examples 7-9 and the 
comparative examples 9-1 1 was produced. 

[0245]The ceramic green sheet was produced like Example 4 except not having added 
comparative example 7 octadecanamide but having added the dipropylene glycol monomethyl 
ether 0.5g as a mono- ol compound. 

[0246]The ceramic green sheet was produced like the comparative example 7 except having 
added 0.01 g of example 9 octadecanamide. 

[0247]The ceramic green sheet was produced like Example 4 except not having added 
comparative example 8 octadecanamide but having added 0.1 g of hydroxyapatite (mean 
particle diameter of 5 micrometers). 

[0248]The ceramic green sheet was produced like the comparative example 8 except having 
added 0.01 g of example 10 octadecanamide. 

[0249]The ceramic green sheet was produced like Example 4 except not having added 
comparative example 9 octadecanamide but having added the CHIKUSO agent (DISUPARON 
305, made in Kusumoto Chemicals: hydrogenation castor oil system) 0.1g. 
[0250]The ceramic green sheet was produced like the comparative example 9 except having 
added 0.01 g of example 1 1 octadecanamide. 

[0251 ]As mentioned above, by performing exposure and development in accordance with the 
same method as the case of Examples 4-6 and the comparative examples 4-6 which were 

http://ww4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi^ 9/17/2008 



JP,2001-1 55543 ,A [DETAILED DESCRIPTION] 



Page 34 of 35 



mentioned above to each ceramic green sheet of Examples 9-1 1 and the comparative 
examples 7-9, The breakthrough for viaholes 30 micrometers in diameter was produced, and 
after filling up this breakthrough for viaholes with the conductive material and degreasing, it 
calcinated in 900 ** and the air. 

[0252]The anti-chip box intensity and density of the ceramic substrate after the obtained 
calcination were measured. The measurement result is shown in the following table 10. 
[0253] 
Table 10] 





(MPa) 


(g/cm 3 ) 




250 


3.10 




260 


3.15 




248 


3.07 


nmmio 


256 


3.11 




245 


3.06 




255 


3.10 



[0254]From Table 10, each ceramic green sheet by Examples 9-11, Since octadecanamide is 
included as a compound with amide structure unlike the case of the comparative examples 7-9, it 
excels in the balance of anti-chip box intensity and density, intensity is larger than the 
comparative examples 7-9, and it turns out that it excels in substrate properties. Although not 
shown in Table 10, when it was Examples 9-1 1 , it excelled also in the shapeability of the 
viahole conductor. 
[0255] 

[Effect of the lnvention]The organic binder which contains the organic polymer compound 
which has an acidic functional group according to the paste composition concerning this 
invention, And since the compound which has amide structure in the paste composition which 
mixes the inorganic powder containing polyvalent metal or its compound is made to contain, 
When applying this on a proper base, also in any of the paste state before spreading, and the 
paint film state after spreading / desiccation, generating of gelling can fully be controlled, and 
adhesion power with a base is high, and a detailed functional material film like the conductor 
film of a thick film can be formed easily. 

[0256]lf the paste composition especially applied to this invention is made to contain a 
photosensitive organic component further, as mentioned above, Also in any of the paste state 
before spreading, and the paint film state after spreading / desiccation, it not only can fully 
control generating of gelling, but, It is stabilized, and the development by photolithography 
technique can be carried out, therefore it can have a very detailed pattern, and the functional 
material film of a thick film can be formed easily with high precision. 

[0257]Since the functional material film which has a desired pattern with the paste composition 
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concerning this invention is formed on the base according to the electronic parts constituted 
using a paste composition which was mentioned above, While being able to make high 
adhesion power with the base of this functional material film, electronic parts, such as detailed 
and the circuit board for which could give the various patterns of the thick film to the functional 
material film, and wiring-density-izing and high speed signal-ization were attained when a 
functional material film was a conductor film, can be obtained. 

[0258]lf it is in the ceramic green sheet concerning this invention, While the slurry for obtaining 
this contains the end of ceramic powder and/or glass powder containing the organic binder 
containing the organic polymer compound provided with the acidic functional group, and 
polyvalent metal, Since the compound with amide structure was included, while gelling of this 
slurry was controlled, therefore being able to carry forward shaping of a ceramic green sheet 
smoothly, the obtained ceramic green sheet should be excelled in homogeneity and 
processability. 

[0259]According to the photosensitive ceramic green sheet which contained the photosensitive 
organic component especially, while being able to form the breakthrough for viaholes minutely 
and with high precision with photolithography technique, it can be considered as the ceramic 
green sheet which can enough respond also to the minuteness making of a conductor film. 
[0260]According to the electronic parts provided with the ceramic layer which calcinates the 
above ceramic green sheets, a ceramic layer can be made into what has it. [ high the intensity 
and precise ] 

[0261]Since the above ceramic green sheets excellent in homogeneity and processability are 
used according to the manufacturing method of the multilayered ceramic substrate concerning 
this invention, While a viahole conductor and a wiring conductor like a conductor film can be 
formed with high density and minutely, a dynamically strong and reliable multilayered ceramic 
substrate can be obtained. 

[0262]lf the photosensitive ceramic green sheet containing a photosensitive organic 
component is used in the manufacturing method of an above-mentioned multilayered ceramic 
substrate, It can become easier to form the breakthrough for viaholes minutely and with high 
precision with photolithography technique, and it can be made to contribute to the further 
densification and minuteness making of a wiring conductor by this. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Translation done.] 
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